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Wonderful Buy 
Bausch & Lomb 
WIDE-FIELD EYEPIECES 











Kellner type oculars of achromatic construc- 
tion with excellent correction and light- 
transmitting powers. Comfortably large 
aperture and conical eye-lens mounting add 
to their convenience in use when the ob- 
server is wearing spectacles. High eyepoint 
permits the entire field to be viewed simul- 
taneously with or without eyeglasses. Until 
you have used these oculars you will never 
know how good an eyepiece can be. Only 
Bausch & Lomb could make these wonders. 
Quantities are strictly limited. Less than 50 
each are available of items #] and #2; 
little more than 100 of item #3. If these 
eyepieces were reordered today they would 
have to sell for three times our present 
price. Order late and be disappointed. All 
fit standard 114” telescope eye-tubes. 


#1 Wide-field Kellner ocular 


DATED hs: dpossisabehbidebanionesiscinens $7.50 

#2 Wide-field Kellner ocular 
gt | ik ae eee $7.50 

#3 Modified Ramsden design | 
OT Oe” BEL. . seisiscersseseneereere $8.50 


MICROSCOPES 
© The finest collection of used 
* microscopes. All famous brand 
names and standard sizes. Each 
is the original instrument in 
good condition with a new fin- 
ish supplied if necessary. The 
lenses in most cases are the 
original ones or selected by us 
to give excellent images. Oculars are new. 
Don’t miss this opportunity to acquire a 
real quality microscope at these inexpen- 
sive prices. 
Ocular 10x, objective 10x, ob- 
jective 45x, mirror, 50-450 
ES ap EST ea Oe $65.00 


BAROMETERS _ 
-_ di sae 


i 













Three popular American models in attrac- 
tive ship’s wheel design are precision in- 
struments made of chromed brass and wal- 
nut. Finished as well as a fine piece of 
furniture. Made to hang on the wall, they 
are a welcome and useful addition to any 
home or boat. 


#1 Black metal back and case with 
chrome spokes. 

#2 Walnut back with chromed spokes 
and bezel. 

#3 Highly polished throughout, 
chromed case and spokes. 

All are priced at $6.00 postpaid 
FREE—Outdoor-Indoor thermometer with 
every barometer. 

Send 50c for Up-to-the-minute Catalog 


HARRY ROSS 


TELESCOPES - MICROSCOPES 
Scientific and Laboratory Apparatus 
74 West Broadway, New York 7, N. Y. 
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The Editors Note pe 


OSTON COMMON was the scene of 

a large public eclipse party on the 
evening of April 12th. Good weather pre- 
vailed in New England all day and eve- 
ning, and several thousand persons at the 
party were afforded a perfect view of the 
entire celestial spectacle. Half a dozen 
reflecting telescopes were set up by mem- 
bers of the Amateur Telescope Makers of 
Boston, and a 5-inch Zeiss refractor and 
a 40-power theodolite were provided by 
the Boston Museum of Science. These 
two organizations sponsored the party 
with the co-operation of the Boston park 
department and other city agencies. 

At an early phase of the partial eclipse, 
radio station WCOP staged an on-the- 
spot broadcast, during which Professor 
Royal M. Frye and Dr. Duncan Mac- 
donald, both of Boston University, were 
interviewed on such topics of general in- 
terest as the craters on the moon and the 
possibility of rocket flight to our satellite. 

The editor, acting as master of cere- 
monies, realized first-hand the tremendous 
appeal and significance of such affairs, 
long sponsored by amateur societies and 


other public-minded groups in such com- 
munities as Cleveland and Washington. 
It was to such experienced “star-party 
operators” that we had turned for advice 
in planning the party on Boston Common. 

As people waited in line for their turns 
at the telescopes (and most took many 
turns), they were in a very receptive mood 
for astronomical information. Half a 
dozen speakers described nearly every 
phase of amateur activity and discussed 
subjects of general astronomical interest. 
Surely, if amateur groups are looking for 
a means to talk astronomy to a large 
number of people, to combat astrology, 
and to win new members in their local 
societies, a star party is an effective and 
highly satisfying event. 

The ingredients are some _ substantial 
telescopes, each manned by two amateurs 
who know their instruments; ropes placed 
to control the queues at the telescopes; 
a portable outdoor loudspeaker unit; and 
considerable advance publicity by news- 
paper and radio. Complete co-operation 
is needed from all agencies concerned, in- 
cluding the local police. 

Perfect weather and an eclipse of the 
moon help too. Why not plan an eclipse 
party in your community for October 6th? 
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The newly discovered Wolf Creek crater stretches about half a mile from rim to rim. The floor is about 100 feet deeper 
than the plain surrounding the crater. Illustrations with this article are reproduced through the courtesy of the Australian 
Geographical Society, Melbourne C. 1, Australia. 


The Hidden Crater of W olf Creek" 


By CHARLES H. Hotmes, Managing Editor, “Walkabout” 


OLES in the earth’s crust are of 

only passing interest to the lay- 

man, but to the scientist they are 
at once a challenge; they must be studied 
and their origins determined. Craters 
when seen from ground level are gener- 
ally not very impressive, their contours 
being largely effaced by eroded edges, 
basins filling up with soil, and trees and 
scrub growing over the entire formation. 

But from the air these indefinite 
shapes frequently become sharply etched. 
A crater may emerge as a striking sym- 
metrical figure which excites the in- 
terest of all who view it. What caused 
it—a visitor from another world? Or 
is it just an old volcano? Or a sinkhole 
draining down, perhaps, to an artesian 
basin? How long ago was it formed? 

This is the story of a hole on the 
northeastern fringe of the Desert Basin, 
an artesian region larger than the state 
of Victoria, which extends southward 
from the foothills of the ranges that 
pattern the Kimberleys division of West- 
ern Australia until it merges with the 
Great Sandy Desert several hundred 
miles to the south. The precise loca- 
tion is 64 miles south of Hall’s Creek 
and 400 miles inland almost due east 
of Broome (longitude 127° 46’ east, 
latitude 19° 18’ south). 

It is a hole of rather tremendous 
proportions, estimated to be over half 
a mile wide, 100 feet deep below plain 
level, with a rocky rim which in places 
rises to 100 feet above the level of the 
surrounding desert. 

Passing nearby over the spinifex- 
spattered wastes, you would never know 
the crater existed. From plain level 
there is just a low ridge. Perhaps the 
desert nomads in their wanderings in 
earlier years knew of it as they chased 


*Condensed by permission from the Australian 
Geographical Magazine Walkabout, Vol. 14, 
No. 13, November 1, 1948. 


their quarry over its rim. Maybe too 
they found water in the bottom of the 
crater, as, although it is now bone dry, 
there is evidence that water has ac- 
cumulated there on occasion. 

There was no urge for any cattlemen 
from distant leases to climb what was 
seemingly a sterile stony ridge. No 
cattle would be there. And so the 
crater existed rather secretly, its facade 
a stony outcrop. If cattlemen from 
leases on better country as close as 
Sturt Creek (25 miles) and Billiluna 
(30 miles) knew of its existence, they 
apparently attached little importance to 
it, and there is no record available to 
indicate that anyone ever reported its 
existence in earlier years. 

On June 21, 1947, when flying over 
the Desert Basin south of Hall’s Creek, 
where they had been making a reconnais- 
sance in a Zinc Corporation plane in 
the search for oil on behalf of the Bona- 
parte Gulf Company Pty. Ltd., Dr. 
Frank Reeves, geologist, and N. B. 
Sauve, geophysicist, both of the Vacuum 
Oil Company, were intrigued to see be- 
low them a perfectly shaped crater of 
huge dimensions. With its basin half 
shadowed, it was an arresting blob on 
a featureless landscape [front cover]. 

The crater was not marked on the 
map as such, but there is a mark for 
a hill more or less in the exact location 
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of the crater. South of the crater, some 
12 miles distant, is the little-used Can- 
ning stock route. Over this stock route 
that stretches down the map to the 
Wiluna railhead, some 700 miles distant, 
only a few hundred head of cattle now 
travel each year. 

The geologists wondered whether the 
crater was of volcanic origin or whether 
it had been caused by a meteorite. As 
a fact, it resembled in contour the great 
meteorite crater near Canyon Diablo in 
the Arizona desert, which measures 
four fifths of a mile across and 570 
feet deep from the top of the rim. It 
is estimated that the meteorite that 
caused this Arizona crater displaced 200 
million tons of rock. 

There was much discussion when the 
geologists returned to their base at 
Wyndham. This was natural, as large 
craters of meteoric origin are rare. For 
instance, when those at Henbury in the 
Northern ‘Territory were found (the 
largest is 600 feet wide), they were 
said to be among the largest and most 
interesting yet discovered. 

On August 24th, subsequent to their 
locating the crater several months earlier, 
Dr. Reeves decided to visit it by travel- 
ing overland with assistant geologist H. 
J. Evans and Dudley Hart, who piloted 
the Zinc Corporation plane from which 
the crater had been first sighted. The 
trip was made by jeep from Billiluna 
Station, astride the Canning stock route 
to the south. It is also possible to reach 
the crater from Hall’s Creek or by land- 
ing a small plane at Sturt Creek 
Station, 25 miles east, and going by 
truck or on horseback across the desert. 

First impressions favored the volcanic 
theory, as it was hard to believe that 
a meteorite blast could tilt the strata so 
regularly. On the other hand, it is 
situated on a flat plain, and there is 
no evidence of a cone, which is usually 
formed by a volcano; also there was 
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Here the crater rim is viewed from the crater floor, which is 200 feet below the 
rim in some places. Note the figures on the skyline. 


the absence of volcanic or igneous rocks. 

Following a discussion with Dr. H. 
G. Raggatt, director of the Common- 
wealth Bureau of Mineral Resources, 
Dr. Reeves is now convinced that it is 
an immense meteorite crater. Dr. Rag- 
gatt and his associates were impressed 
with the crater’s resemblance to the 
Arizona crater. 

Dr. Reeves estimates the crater to be 
2,800 feet in diameter at its bottom. 
He writes: “The rimrock is sixty to 
one hundred feet above the adjacent 
desert, which rises gently towards the 
crater and shows occasional exposures 
of sandstone bed rock. The walls of the 
crater are steep and composed of hard 
micaceous sandstone, probably pre-Cam- 
brian. The sandstone is shattered and 
tilted at various angles outward from 
the crater. ‘The rimrock of the crater 
consists of sandstone talus partly drifted 
over by wind-blown sand. ‘Trees of 
considerable size grow in the bottom of 
the crater around a claypan in which 
there are sink-holes exposing calcareous 
tufa. No meteorite fragments were 
found in the vicinity, but only about 
two hours were spent in the locality. 
The fact that the crater lies in a region 
not crossed by scheduled plane flights 
and not visited by prospectors and 
station riders is responsible for its not 
being earlier discovered. Old-timers in 
the region had no knowledge of it.” 

It is believed by the geologists who 
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have visited the crater that it antedates 
the coming of the white man to Aus- 
tralia — perhaps it was formed 300 
years ago. ‘The estimate of age is based 
on various factors such as the extent to 
which the lip of the crater was worn 
down in places and the soil that was 
filling up the crater, which had un- 
doubtedly been much deeper when first 
formed. Another factor is the size of 
the dead trees in the crater, some of 
which were two feet thick. It is un- 
derstood their theory is that the meteor- 
ite may have penetrated the earth some 
600 feet and then exploded. 

Following a release of information 
that the geologists had discovered the 
crater, former constable A. J. Jones ad- 
vised that, while on patrol in 1935 to 
Billiluna Station some 90 miles south of 
Hall’s Creek in a direct line, one of 
his blacktrackers showed him the crater. 
He thought the crater very old and re- 
marked that the trees in it looked about 
the age of the trees on the plain out- 
side. At any rate, in that year the 
crater had apparently come under the 
notice of the police. 

The finding of the crater by the 
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Vacuum Oil Company’s geologists in- 
spired a visit to Wolf Creek by mem- 
bers of a party sent out by the Australian 
Geographical Society, which happened 
to be in the Kimberleys area in August 
of this year [1948]. No meteoric iron 
could be found by this party, either, 
which is not surprising, as the fine 
texture of the desert surface moved by 
the winds would not take long to 
blanket any metal. The party was not 
there any length of time to make a 
worthwhile search. It is of interest to 
mention that about 1,400 pieces of 
meteorite iron were found in the vicinity 
of the Henbury craters, ranging in 
weight from a fraction of an ounce to 
about 170 pounds. An _ interrogation 
of natives in the Hall’s Creek area did 
not indicate any aboriginal legends as- 
sociated with the crater. 

It is understood that during their ex- 
plorations this year of the Desert Basin, 
the geologists of the Vacuum Oil Com- 
pany plan to visit the Wolf Creek crater 
again, when they will endeavor to ob- 
tain further evidence of its origin. 

As indicated earlier in this article, the 
Commonwealth Bureau of Mineral Re- 
sources recognizes the resemblance of 
the Wolf Creek crater to the Arizona 
crater and considers that it was prob- 
ably caused by a meteor. The bureau 
states, on the other hand, that it does 
not necessarily follow that there is a 
large meteorite buried in the crater. 
However, any meteorite or fragments of 
meteorites would be readily detected by 
magnetic and electrical methods of in- 
vestigation, and the bureau is equipped 
with the necessary instruments (mine 
detectors, magnetic balances, and so 
forth) to make such study. This will 
be arranged by the bureau the first time 
one of its geophysical parties is operating 
in the area. Work of this type was 
carried on at Henbury, and as a result 
it was concluded that no large meteor- 
ite lay beneath any of the larger craters. 

And so Australia may hear something 
further and more definite on this, the 
largest crater yet found in the fifth con- 
tinent, which is attributed tentatively at 
any rate to meteoric origin. 





From a distance of six miles, the crater appears as a low but conspicuous ridge. 
The trees line Wolf Creek. 


























NEWS NOTES 


HIGH-ALTITUDE FLIGHT 


The scientific world may well be 
pleased with Army Ordnance for re- 
cently sending a missile over 240 miles 
up into the earth’s atmosphere, where it 
could obtain data of great value. The 
highest altitude previously reached by 
a V-2 launched from White Sands was 
114 miles. The new record was made 
by a two-stage rocket. In place of the 
usual warhead of the V-2 was installed 
the American-developed rocket, the 
WAC Corporal. After the V-2 had ac- 
quired a high velocity, the WAC was 
fired. The velocity of the V-2 boosted 
the speed the WAC could achieve 
independently to a maximum of nearly 
a mile and a half a second. 

This is still far from “space travel” 
in the sense of escaping from the gravita- 
tional hold of the earth, which would re- 
quire velocities in excess of seven miles 
per second. However, had this missile 
been launched from the moon it might 
have gotten away, for the moon’s veloc- 
ity of escape is only about 1% miles a 
second. 


OPERATION ECLIPSE: 1948 


Everyone must enjoy the account in 
the March National Geographic Maga- 
zine, by William A. Kenney, which is 
replete with the drama and suspense of 
a whole series of eclipse expeditions. 
The path of the annular eclipse of May 
8-9, 1948, ran from the Indian Ocean 
through Burma, Siam, China, Korea, 
Japan, and the Aleutians, a distance of 
over 5,000 miles. Precise observations 
of the four contacts at various places 
along this path were expected to im- 
prove our knowledge of the distances 
between these various countries, and 
nine observing parties were organized. 

As reported in Sky and Telescope for 
July, 1948, page 225, bad weather at 
most of the eclipse stations made pos- 
sible procurement of observations for 
only one geodetic tie-in: Siam-Japan, 
and storms killed all possible observations 
from the two ground stations in the 
Aleutians. Air Force B-29 Superforts 
achieved remarkable success over Alaska, 
however, although radio blackouts 
cancelled the story of their success, 
leaving the experts at home in Wash- 
ington frustrated for days until the 
flyers themselves arrived there, unaware 
that their story had not preceded them. 

Instructed to fly between 8,000 and 
10,000 feet (above the expected weather 
ceiling), they had to climb as high as 
29,000 feet, where one of the planes 
experienced engine trouble forcing it 
down to 27,000 feet. Despite these and 
other difficulties, the pilots persevered 
and accomplished their observing mis- 
sions. Shoran stations tracked the planes 
so their positions at all times were de- 


By Dorrir HorF.Leir 





termined relative to the ground stations. 
Future eclipses should never again prove 
total failures if radar tracking devices 
are available to follow planes flying 
above bad ‘weather. 

Some 100,000 separate pictures must 
be measured and correlated with various 
other data before final results of the 
annular eclipse will be available, a mat- 
ter of many months work. 


MORE WHITE DWARFS 


Faint stars of large proper motion 
provide Dr. W. J. Luyten, of the Uni- 
versity of Minnesota, a happy hunting 
territory for the discovery of white 
dwarf stars. Last summer he brought 
the total number of known white dwarfs 
up to 100. This was made possible 
through the participation of the Steward 
and Cordoba observatories, which pro- 
vided the necessary color data on the 
stars for which Dr. Luyten’s proper 
motion data based on Harvard plates 
indicated high velocity. On Harvard 
Announcement Card 984 Dr. Luyten 
and David McLeish, of the Cordoba 
Observatory, announce seven more such 
stars, all with photographic magnitudes 
between 14.4 and 17.3, and far in the 
southern hemisphere of the sky. 


JOSEPH HAINES MOORE 


Joseph Haines Moore, beloved direc- 
tor of Lick Observatory from 1942 to 
1946, died March 15th at the age of 70. 
He had been associated with Lick for 
more than 45 years. From 1909 to 1913 
he was in charge of the Mills expedition 
to Chile, where the Lick astronomers 
obtained still unexcelled spectra of the 
bright southern stars. Dr. Moore took 
part in five solar expeditions. His pub- 
lished papers contain contributions on 
stellar and solar spectra, radial velocities, 
motions in the solar corona, and the ro- 
tation periods of Uranus and Neptune. 


“STERNENWELT” 


Amateurs and others interested in as- 
tronomy who prefer the German lan- 
guage will enjoy the new popular maga- 
zine, Sternenwelt, edited by Professor 
Erich Schoenberg of Munich. The first 
issue, January, 1949, is an auspicious be- 
ginning, giving lucidly written articles 
on a wide variety of topics, for example, 
interesting minor planets, new methods 
in astronomical photometry, solar prom- 
inences, and sources in the history of as- 
tronomy. There is also handbook infor- 
mation for those who would do some 
observing. 

The periodical is sponsored by the 
University of Munich Observatory and 
is the official organ of the German ama- 
teur telescope makers and amateur as- 
tronomers, now organized as the “Volks- 
sternwarte, e. V., Munich, Germany.” 
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A POSSIBLE METEORITE 
CRATER 


In the Contributions of the Meteor- 
itical Society (Popular Astronomy, 
March, 1949), Dr. Lincoln LaPaz, of 
the University of New Mexico, reports 
on the discovery by Major Charles L. 
Phillips, USAF, of a possible meteorite 
crater in northeastern New Mexico. It 
is on a mesa 7,000 feet high, in an un- 
inhabited area difficult of access. Never- 
theless, Major Phillips later hazarded 
a landing with an L-4 plane in order 
to examine his find. ‘The crater is 
nearly circular, about 30 feet in diam- 
eter and three feet deep. From _ its 
incomplete coverage by vegetation it is 
estimated to be less than 20 years old. 

The article suggests that the crater 
may be associated with the meteorite 
fall of March 24, 1933, although it is 
much farther south and west than might 
be expected on the basis of authentic 
recoveries from that fall. ‘The crater 
was discovered during a search by mem- 
bers of the Civil Air Patrol for possible 
meteorites associated with a spectacular 
meteoric display on December 5, 1948. 


BILLIONS AND TRILLIONS 


In October, the ninth general con- 
ference on weights and measures was 
held in France. Established by treaty 
in 1875, this international organization 
has held regular meetings since 1889, 
except for the interruptions due to two 
world wars. This was the first: meet- 
ing since 1933. 

One topic of discussion was the naming 
of large numbers, particularly those 
whose designations commonly end in 
-illion. In some countries, including the 
United States, we call 1,000 million a 
billion and 1,000 billion a trillion. In 
Great Britain and elsewhere, on the 
other hand, a billion is a million million 
and a trillion is a million billion (10'%). 
The conference hoped to reach some 
agreement, preferring the six-digit groups 
to our three-digit groups. ‘The United 
States delegates could not agree to the 
recommendation, and the resolution 
adopted proposed the uniform use of the 
six-digit terminology throughout Europe. 


AN EMULSION FOR THE 
EXTREME ULTRAVIOLET 
Photography of the solar spectrum 
from high-altitude rockets has stimu- 
lated further research into ‘suitable 
photographic emulsions. Eastman Kodak 
Research Laboratories have developed a 
“vacuum ultraviolet emulsion’ which, 
according to Science Service, has ex- 
tremely close-packed silver grains with 
very little gelatin. At high altitudes 
the atmosphere no longer filters out the 
ultraviolet solar radiations. Hence the 
new emulsion was tested in a vacuum 
spectrometer where it was exposed to 
a high-intensity spark rich in ultraviolet. 
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N 1933, S. Beliavsky published a list 
of 10 new variable stars.! Among 
these was an eclipsing binary which 
has become famous for the _ shortest 
known period — four hours and 43 min- 
utes. Its name is UX Ursae Majoris; its 
location is R.A. 13" 32™ 42°, Dec. + 52° 
25’.4 (1900). The star is faint, almost 
13th magnitude at maximum brightness. 

Zverev and Kukarkin? were the first 
to make an extended study of this 
system. ‘They observed the star visually 
in 1933, 1935, and 1936. Perhaps 
their most surprising result was the 
relative constancy of light between 
eclipses. Normally, one would expect 
such a short-period system to be of the W 
Ursae Majoris type, in which the close 
proximity of the component stars causes 
tidal and reflection effects that make 
brightness changes practically continu- 
ous between eclipses as well as during 
them. 

The fact of constant light between 
eclipses (giving a light curve somewhat 
similar to that of Algol) indicates stars 
smaller and denser than the sun, their 
characteristics placing them on the Rus- 
sell-Hertzsprung diagram somewhere in 
the region between the main sequence 
and the white dwarfs. One component 
is of early spectral class (B3) and the 
other one late. Visually, the primary 
minimum is one magnitude deep — 
thus, the star changes in apparent 
brightness by about 2% times from 
maximum to minimum. Zverev and 
Kukarkin claimed to have found a shal- 
low secondary minimum (bright star in 
front of fainter) only 0.08 magnitude 
deep, at phase 0.?50, halfway between 





*Atomic Energy Commission predoctoral fellow. 
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(Left) Fig.1. The photoelec- 
tric photometer is mounted 
on the top rim of the tube 
of Harvard’s 61-inch Wyeth 
reflector. The box next to 
the photometer is part of the 
telescope’s spectrographic 
equipment. Photo by Robert 
E. Cox. 


(Right) Fig. 2. A portion of 
spectra of UX Ursae Ma- 
joris taken after primary 
minimum, showing the hy- 
drogen-beta line in emission 
(dark). Photograph, courte- 
sy Yerkes Observatory. 


the primary minima. Whether the 
secondary minimum they observed is 
real or not, there must be a secondary 
minimum at some time, for the great 
depth of the primary minimum excludes 
the possibility that the period of revolu- 
tion of the stars about each other is 
double the time between the observed 
deep minima. Unfortunately, the 
eclipses of the system are only partial, 
so the elements of the binary cannot be 
determined by observations during 
primary minimum alone. 

In 1939, Krat® observed the star 
photographically at Poulkovo Observa- 





UX UrsAE MaAsoris 
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tory. The faintness of the star required 
exposures of two to 244 minutes — a 
disadvantage during minimum when the 
brightness changes very rapidly. Krat 
also thought he detected a secondary 
minimum, somewhat deeper than that 
found by the original observers, and at 
phase OP.55. He states in his article 
that the secondary minimum is ill-de- 
fined. Actually, since the star of later 
spectral class (redder) undergoes eclipse 
at secondary minimum, we would expect 
the photographic minimum to be shal- 
lower than the visual one, rather than 
deeper. 

G. Kuiper‘ classified the spectrum as 
that of a B3 subdwarf, from spectro- 
graphic studies at McDonald Observa- 
tory. In 1948, O. Struve® found the 
hydrogen and helium lines to behave in 
an unexpected manner with respect to 
the times of eclipse. 





Fig. 3. The Balmer lines show in absorption (light on the negative reproduction ) 
at phases 3:12, 4:02, and 4:06. The middle of primary minimum is phase 0:00, 
after which the spectrum is continuous, as shown in the four lower spectra (ex- 

cept for the emission in Fig. 2). Photograph courtesy Yerkes Observatory. 
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Through the kindness of Dr. Struve, 
we are able to reproduce prints of the 
spectra he obtained. (Figs. 2 and 3.) 
The spectra differ greatly for corre- 
sponding times before and after mid- 
primary. Before eclipse, the Balmer 
series is quite strong in absorption, while 
at a symmetrical time after eclipse, there 
are no absorption lines, and Hf is pres- 
ent in emission. These peculiarities are 
undoubtedly correlated with the photo- 
metric anomalies which we describe be- 
low. What the nature of the correlation 
is, however, is at the moment little more 
than a matter for speculation. 

At the instigation of Dr. Zdenek 
Kopal, secretary of the Panel on the 
Orbits of Eclipsing Variables, I under- 
took photoelectric observations as the 





Fig. 4. An arrow points to 13th-magni- 
tude UX Ursae Majoris in a field of 
faint stars, enlarged from a photo by 
Harvard’s 16-inch Metcalf telescope. 
North is at the top, east at the left. 


ideal means of resolving the discrepancy 
between Krat’s elements and those of 
Zverev and Kukarkin. A new photo- 
clectric photometer for use on the 61- 
inch reflector at Harvard’s Oak Ridge 
station was available. ‘The star is well 
placed for observation during the spring. 

On the night of February 23-24, this 
year, Ivan King*t and I were able to 
observe the star continuously for about 
five hours, including two primary minima 
which occurred during that time. 

The accompanying reproductions of 
the observing records may need a 
word of explanation. The output of 
the 1P21 photomultiplier tube goes to 
an amplifier, and from there to an 
automatic recorder. A chart runs 
through the recorder (Leeds and North- 
rup Micromax) at a constant speed. A 
pen draws a line whose distance from 
the chart zero is a direct measure of 
the light flux incident on the phototube. 
From time to time we measure. the sky 
background, and we also monitor a com- 
parison star to correct for changing 
atmospheric extinction. During prima- 
ry minimum the variable changes much 
too rapidly to permit setting on the com- 
parison star. The time covered by 
primary minimum is so short, however, 


* 7Society of Fellows, Harvard University. 





Fig. 5. A direct reproduction from part of the first night’s observing record 

(February 23-24, 1949), showing the intrinsic light changes. D represents the 

dark current; S the sky background near the variable, measured with the same 

size of diaphragm as used for the star. C is a comparison star of constant bright- 

ness; UX represents the variable, for which the rapid fluctuations in light are 

unmistakable. Two large-scale divisions horizontally mark about five minutes of 
time (10 of the fine divisions); time progresses from right to left. 


that changes in atmospheric extinction 
during this interval are likely to be 
extremely small. 

The faintness of the star prevented 
our using color filters, for, although 
we could have detected the presence 
of the star after passing its light through 
a filter, our precision of measuring 
would have been low. Consequently, 
the effective wave length of our 
measures is approximately 4200 ang- 
stroms, the wave length of maximum 
response of the 1P21. We had no pro- 
vision for refrigerating the photomulti- 
plier tube. 

The first night’s observing established 
two remarkable new phenomena which 
were totally unexpected. 

First, the star is intrinsically variable, 
in addition to the light changes pro- 
duced by its orbital motion. ‘These 
intrinsic light fluctuations are of very 
short duration; they are not of con- 
stant amplitude or shape, and are very 
widely dispersed about an average 
period. It would be somewhat question- 
able to maintain that they are periodic 





at all. The amplitudes vary from as 
large as 0.11 magnitude to so small that 
they cannot be separated from the see- 
ing fluctuations. Fig. 5, a section of 
the observing record, indicates the ef- 
fect. A comparison of the constancy of 
the comparison star deflections with the 
changes in those of UX Ursae Majoris 
shows how unmistakable the effect is. 
As for the precision of measure, by far 
the largest noise contribution arises from 
seeing fluctuations. ‘The signal-to-noise 
ratio for the variable on this night was 
about 75, leading to a probable error 
for a single measure of 0.0097 magni- 
tude. 

With the data presently at hand, the 
mean amplitude of the intrinsic -fluctua- 
tions is 0.03 magnitude, and the mean 
period is four minutes. ‘These results 
are of a very preliminary nature. 

The second unexpected effect is an 
unusual asymmetry in the primary mini- 
mum. On going into minimum, the 
star behaves quite normally, but on 
coming out there is a “plateau” of con- 
stant light, starting at about phase 13.5 


Fig. 6. The Harvard photometer (left) is connected to the amplifier case mounted 
on the cbserving platform of the 61-inch telescope. Photo by Robert E. Cox. 
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Fig. 7. Primary minimum on the night of March 24-25, 1949. Time progresses from right to left, same scale as in Fig. 5. Note 
the sudden increase in light before the minimum, sending the pen off the scale. The plateau on the ascending branch is pro- 
nounced. At about phase 23 minutes the star increased in brightness again, sending the pen off scale, and finally requiring a 
change in amplifier sensitivity at the point marked with a cross. D is dark current; S, sky background; C, comparison star. 


minutes, lasting for about nine minutes, 
after which the brightness rises again. 
On the first night’s observations, there 
was some indication of the effect, but 
comparison star measures came at rather 
unfortunate times. On the night of 
March 24-25, Bertram Donn{ and 
I observed another primary minimum, 
and at this time the asymmetry was 
very apparent (Fig. 7). The pause on 
the rising part of the curve is unmis- 
takable. At this time the brightness is 
about the same as that 40 minutes or 
more before the middle of primary 
minimum. After the plateau the bright- 
ness increases and remains anomalously 


tTAtomic Energy Commission predoctoral fellow. 


high for 25 minutes. During this time 
it was necessary to change the amplifier 
sensitivity to bring the pen back on 
scale. 

There are no indications of secondary 
minimum. However, it may be there, 
hidden in the intrinsic fluctuations. 
There are insufficient data at hand to 
make a decision now. If the intrinsic 
variations are associated with the B3 
star, as seems likely, photoelectric ob- 
servations in the red or infrared might 
disclose the secondary minimum. It is 
our intention to pursue the present series 
of violet observations for the remainder 
of this observing season. We plan to 
make infrared observations in the spring 
of 1950. Until we are able either to 


measure a secondary minimum, or to say 
with certainty that it is less than 0.01 
magnitude deep, it is impossible to de- 
termine reliable-elements for this system, 
except the period. 

A new epoch, for the benefit of those 
who may be currently observing the star, 
is at J. D. 33011.84417. The period is 
0.19667138 day, according to Krat. A 
corrected period will be determined 
later. 

REFERENCES 
1S. Beliavsky — NN.V.S. 4, 196 (42, 1933) 
2M. Zverev and B. Kukarkin — NN.V.S. 5, 
125 (53, 1937) 
3W. Krat — Poulkovo Circ. 30, 11, 1939 
4G. P. Kuiper — Pub. A.A.S. 10, 206, 1941 
50. Struve — Ap. J. 108, 153, 1948 





LETTER TO THE EDITOR 
Sir: 

I am a young Chinese astronomer 
deeply interested in astronomy, expecting 
to devote my whole life to the stars. I 
now work in the Institute of Astronomy, 
Academia Sinica (at the Purple Mountain 
Observatory, Nank’ng, now moved to 
Shanghai), and I am also secretary of 
the Astronomical Society of China. Your 
magazine is the best popular astronomical 
publication in the world —every star 
lover likes to read it. 

In 1947, I had subscribed for the year 
1948, but during this chaotic and dis- 
tressed time in China I cannot make 
further payment in dollars to you. I beg 
you to continue sending me Sky and Tele- 
scope, for which I shall pay as scon as 
possible. 

We have a new astronomical society in 
China, Star Club for Young Chinese, 
which we founded last year. Many mem- 
bers are students of astronomy in our 
universities, and we have several tele- 
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scopes. Our observations of sunspots, the 
moon, planets, comets, and variable stars 
are reported bimonthly in a little publica- 
tion, Starlight. But there are very few 
books and magazines on astronomy in this 
club, and we ask you to send us back 
numbers of The SKY and Sky and Tele- 
scope (before October, 1945) and as many 
other publications as possible. If you and 
readers of your magazine can help us we 
shall ever most gratefully remember your 
kindness. 
LI YUAN 
No. 88, Lane 275, Scott Road 
Shanghai (5), China 


Ed. Note: The cost of handling and 
mailing foreign subscriptions prohibits 
our acceding to requests of this kind. If 
a reader of the above letter wishes to 
make a gift to Mr. Yuan of a subscription 
we shall be glad to turn over to the donor 
the original letter with air-mail cover. 
Back numbers of Sky and Telescope are 
being sent to the Star Club for Young 
Chinese. 








BACK ISSUES WANTED 


Copies of Sky and Telescope for the 
months noted here are needed to fill 
subscribers’ requests. For each copy 
received in good condition we will pay 
in stamps as follows: 25 cents each 
for December, 1941; January through 
June, August, September, 1942; No- 
vember, December, 1943; January, 
November, December, 1944. 20 cents 
each for January, February, April, 
June, 1945; January, 1946. 15 cents 
each for February, September, 1948; 
January, February, 1949. 


Place your full name and address 
carefully on the package in which 
magazines are shipped, so that refund 
may be made without the necessity for 
you to write a separate letter. Address 
magazines to Circulation Department. 
Sky Publishing Corporation, Harvard 
College Observatory, Cambridge 38, 
Mass. 



































A Simple DC P hotometer for P hotoelectric P hotometry 


By Joun S. HALL* AND JouN F. Jewett, Amherst College Observatory 


T LEAST three excellent papers 

on general techniques of photo- 

electric photometry of the stars 
have been written by Dr. Gerald E. 
Kron, of the Lick Observatory.! The 
first two of these should be of particular 
interest to amateur astronomers, and 
their contents should be familiar to any 
readers of the present article who wish 
to consider constructing photoelectric 
apparatus of this type. Our purpose is 
to describe a simple battery-operated 
amplifier.2, When this amplifier is used 
with a 1P21 photomultiplier, it has 
been found possible to obtain accurate 
results. 

The photometer has two components. 
One houses the photomultiplier and is 
mounted at the eye end of the telescope. 
The other is a metal carrying case con- 
taining the amplifier with associated 
batteries, the batteries for the 1P21, 
and a microammeter. ‘Ten insulated 
wires and a shielded cable connect these 
two components. The photomultiplier 
with its housing and associated cables 
need weigh no more than two or three 
pounds. The other parts are contained 
in the carrying case (9 x 7 x 15 inches) 
and weigh 30 pounds. 

In order to conserve battery power 
three miniature tubes are used and no 
attempt is made to employ balanced cir- 
cuits. Despite this fact, the zero drift 
of the output current is not objection- 
able and is usually less than the ob- 
served drift due to the slowly changing 
dark current of the photomultiplier. 
These two drifts are in opposite direc- 
tions. 


Observing Program 

It is not possible at this time to out- 
line a program that would be most suit- 
able for a particular observer. Much 
depends on the aperture and location of 
his telescope and how careful a job has 
been done in building his photoelectric 
photometer. 

One author (Hall) will be glad to 
suggest a suitable program to any ama- 
teur who has a photoelectric photometer 
that he has carefully constructed. It is 





*Now at the U. S. Naval Observatory. 


1“The Construction and Use of a Photomulti- 
plier Type of Photoelectric Photometer,” Bul- 
letin #4 of the Panel on the Orbits of 
Eclipsing Variables (December, 1946); re- 
printed in Harvard Circular 451, January, 
1949, 

“Popular Photometry,’ Sky and Telescope, 
October, 1947. 

“Electronics in Astronomy,” Electronics, Au- 
gust, 1948. 

2This amplifier was briefly described before 
the Northeast region of the Astronomical 
League at New Haven, Conn. (Sky and Tele- 
scope, 7, 177, 1948.) 
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Fig. 1. The deflection produced by a 
9th-magnitude star when the photom- 
eter was used in conjunction with the 
18-inch refractor at Amherst. The large 
sky background deflection was caused 
by moonlight. 








suggested that such a photometer first 
be calibrated by the observation of a 
number of stars of similar color whose 


magnitudes have been accurately deter- 
mined. The stars in the Pleiades are 
excellent for this purpose. Before a 
program can be properly specified, it is 
important to know: 

1. The limiting magnitude attainable 
with the equipment at hand. 

2. The results of the calibration runs 
suggested above. 

3. The latitude of the observer. 

4. The elevation (very roughly) and 
local conditions (such as the presence 
of smoke, fumes, and the like). 

5. The peculiarities of the observer. 
How much observing he is willing to 
undertake. This is most important. 

There are many objects brighter than 
6th magnitude which should be ob- 
served regularly and accurately. ‘These 
include several eclipsing stars and many 
irregular variables. If one can measure 
stars as faint as the 8th magnitude this 
field is greatly broadened. One can 
then also observe satellites, asteroids, 
and occasional novae. We believe that 
the field of photoelectric photometry is 
one in which the amateur can make a 
very substantial contribution to asty> 
nomical progress. 


Performance 

The performance of this amplifier is 
limited by the signal-to-noise ratio of 
the photomultiplier. We are not sure, 





959 








































































































Si 
-810« 

















Fig. 2. The circuit diagram of the amplifier. The 20K (%4-watt) resistors in 

the 1P21 circuit are for the protection of the user. The following resistors or 

potentiometers should have a 2-watt rating: 50K, 3K, 24K, 15K, and 500K. The 

others can be smaller. “R” should be 50 or 100 ohms. All switches except “S” 

are combined into a 6-pole, 3-position switch. The notation beside each switch 

shows for what switch positions that switch is closed. The short line on all 
batteries is the negative (—) terminal. 
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Fig. 3. The internal arrangement of parts. At left, the chassis, 7 x 9 x 2 inches, is mounted against the near border of the 

carrying case. The 500K potentiometer is shown near the center of that side; there is no external adjustment for this element. 

At right, the other side is shown. It contains three miniature tubes, the on-fil-off switch, and batteries. The three filament 
batteries are not visible, as they are between the two 5308’s and the chassis. 


however, to what extent this would be 
true if the noise of the photomultiplier 
were reduced by cooling with dry ice. 

The deflections caused by a 9.0-mag- 
nitude early-type star are shown in Fig. 
1. The 18-inch refractor at Amherst 
College was used. Similar results could 
have been obtained with a 7.5-magni- 
tude star and a 9-inch telescope or with 
a 6.0-magnitude star and a 4™%-inch 
telescope. The effect of sky background 
(moonlight in this case) is represented 
by the difference in deflection of the 
“SKY” and “DC” or dark current. A 
similar deflection would be produced by 
an 11.5-magnitude star. ‘The zero level 
of the readings is arbitrary and full- 
scale deflection represents a change in 
output current of 50 microamperes. 
Cost 

The cost of the batteries required for 
the amplifier only is about $8.00. The 
three filament batteries may have to be 
replaced twice a year. Our amplifier 
has now operated satisfactorily for 150 
hours with no replacements. ‘The bat- 
teries for the photomultiplier cost about 
$25.00 if bought from a radio whole- 

Smaller, hearing-aid _ batteries 
more. If these batteries are given 
proper care, they should last at least 
two years. 

The most expensive single item is 
$50.00 for a 1P21 tube. Another ex- 
pensive item is a meter. A 0-50 micro- 
ampere meter having at Icast a 5-inch 


saler. 
cost 


recommended. The cost, depending on 
the size and accuracy of calibration, 
may vary from $25.00 to $50.00. At 
least one manufacturer has offcred to 
recalibrate a meter (regularly cali- 
brated to 2%) to 4 of 1% for a few 
dollars extra. ‘The cost of all remain- 
ing parts of the amplifier is about 
$50.00.° 


Instructions 

One of the authors (Jewett) will be 
glad to assume the responsibility of ad- 
vising any interested amateurs on the 
technical details of construction and 
alignment of amplifiers built along the 
lines described in this article. ‘The fol- 
lowing instructions should be of con- 
siderable value to anyone building his 
own apparatus. 


Construction. We make no claim that 
either the circuit presented in Fig. 2 or 
the arrangement of the parts shown in 
Figs. 3 and 4 cannot be improved. The 
placement of the parts is not particularly 
critical; the important factors are the re- 
duction of leakage currents and the oper- 
ating convenience of the finished amplifier. 

The input circuit must be so arranged 
that the photocurrent which flows through 
the shielded cable and 45-volt battery 
38The John F. Jewett Company, Amherst, Mass., 
can arrange to build amplifiers for any 
amateur astronomers or groups who do not 
feel competent to do the work themselves. 

A preliminary estimate of the price is $175.00 
to $200.00 for the amplifier proper, including 
all batteries and tubes, but not including the 


scale and calibrated to “% of 1% is _ multiplier tube or its mounting. 
TABLE I. Batteries Required 
Position Designation Quantity Voltage of 
(Mfg.’s number) needed each 
Filaments Eveready 742 3 LS 
Plates and screens, T, and T, 3urgess 5308 2 45 
Plate and screen T, Burgess 5540 ] re. 
Grid circuit T, Burgess 422 2 3 
Microammeter Flashl ght cell (large) ] 1.5 
1P21 (pin 10) Burgess XX 30E 1 45 
Grid bias T, : 1 45 
1P21 dynodes 18 45 
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passes to ground through the string of 
high resistors only. Care should be exer- 
cised in the mounting, wiring, and mois- 
ture-proofing of the input circuit (every- 
thing from pin 10 on the 1P21 to the plate 
of the 959), The shielded lead from the 
1P21 to the amplifier should have ex- 
tremely low leakage; the commonly avail- 
able coaxial cables (such as RG 8/U) 
with polyethylene dielectric are quite sat- 
isfactory. Within the amplifier itself a 
high-grade plastic-insulated wire should 
be used. The input selector switch should 
have good insulating properties and the 
input resistors may be mounted directly 
on its terminals. Trouble from spurious 
leakage to ground is most apt to occur 
when the air is very humid. 

The high resistors can be so chosen that 
each step represents a difference of half a 
magnitude. Then, if star A produces the 
same meter deflection as star B when the 
contact switch is on step 5 for A and on 
step 4 for B, A would be 0.50 magnitude 
fainter than B. Since high resistors of low 
tolerance are expensive, cheaper carbon 
resistors can be used and the actual value 
of each step determined by carefully not- 
ing the ratio of the deflections when the 


same star is observed at two different 
steps. In doing this, several stars of dif- 
fering brightness should be chosen so 


that only the upper portion of the meter 
scale is always used for checking any two 
steps. There is no need for these steps to 
correspond exactly to half magnitudes. 
The process of heating a carbon resistor 
with a soldering iron will often change its 
value radically. 

The B batteries for the photomultiplier 
are covered with melted ceresin wax 
(beeswax should do) and are surrounded 
by a wooden frame. The 959 should al- 
ways be mounted either vertically or with 
the plane of the electrodes in a vertical 
position, 

The batteries listed in Table I, or their 
equivalent, have been found to work well 
in our amplifier. Its size and weight could 
have been considerably reduced if smaller 
45-volt batteries had been used in place 
of the 20 XX 30E’s. 


Alignment. If the circuit is wired cor- 
rectly any difficulties in the initial align- 
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ment can usually be traced to the tubes 
themselves. We have found that the vari- 
ations in the characteristics of the 959's 
may be considerable in this mode of oper- 
ation; the plate voltage and consequently 
the balance in the rest of the amplifier 
may vary markedly with different tubes. 
A careful study of the characteristics of 
these tubes has been made by Nielsen 
(Review of Scientific Instruments, 18, 18, 
1947). 

It is recommended that anyone building 
this amplifier procure a multimeter with 
a sensitivity which corresponds to 20,000 
ohms per volt for the purpose of testing 
the amplifier. This multimeter could be 
used as the 0-50 microammeter in the out- 
put circuit. These meters, however, are 
bulkier and more difficult to read than a 
simple microammeter. The voltages speci- 
fied in Table II were measured with re- 
spect to ground with such a meter (Simp- 





son Model 260) after the balancing pro- 
cedure described below had been used. Do 
not expect to obtain exactly the voltages 
shown in Table II; they are representa- 

tive values only. 
TABLE II. 
20,000 ohms/volt meter) 


Pin T, (959) T,(1S5) T, (1S5) 


Test Voltages 


] 1.1 22 17.8 
2 6.0 -- 
3 0 - — 
4 2.0 28.5 73.5 
5 2.0 * 96.0 
6 rhe 2.9** * 
7 - SF 19.3 
Top 2.9** - a 
Bottom 2.0 —_ — 


*The voltages measured here will depend 
upon the individual characteristics of the 
tubes used. 

**This figure was 3.6 when measured with 
an electronic voltmeter. 


The amplifier may be balanced by the 
following procedure: 

1. Set the “DC” control at the ground 
end of the 50K potentiometer. Substitute 
a 0-1 milliammeter for the 0-50 micro- 
ammeter in the T, plate circuit. Leave 
the 100-ohm zeroing control in the off 
position so that the switch ganged with 
this control is open. 

2. Adjust the 500K potentiometer in the 
plate circuit of T, to obtain an output 
milliammeter reading of 600-800 micro- 
imperes. If this is impossible try another 
59 and then, if necessary, change T, or 
[,. Until recently at least it has been 
possible to procure 959’s from war sur- 
lus. It is advisable to have one or two 
spares of each type of tube used in the 
amplifier. 


A change of 0.15 volts on the input 
grid of the 959 should produce a change 
of about 50 microamperes in the plate cir- 
cuit of T,. The output current has been 
found to be very closely linear with input 
voltage over this range. 


Maintenance. Tubes are most easily 
checked by substituting new ones. The 
usual sort of “tube tester” of the emission 
type, used by most radio servicemen, may 
give very misleading information. 

As the batteries approach the end of 
their useful life, the symptoms may be: 
increasing instability of the zero point; 
decreasing sensitivity; shift of zero point 
outside the range of the zero-set controls. 
The condition of batteries may best be 
tested roughly by comparing their voltages 
under open-circuit and load conditions. 
The open-circuit voltage of the batteries 
should not be smaller than 90 per cent of 


Fig. 4. Front view of 
the carrying case. The 
microammeter is shown 
at top center. The “in- 
put” is the coaxial cable 
connector for the signal 
from pin 10 of the 1P21 
phototube. 


the nominal voltage. To check the volt- 
age under load conditions, connect re- 
sistors across the battery terminals (20K 
ohms for 45-volt batteries, 3K for 6-volt 
batteries, and 25 ohms for 1.5-volt bat- 
teries). The battery voltage should not 
decrease more than 5% with the resistance 
connected as load on the battery. Do not 
check the multiplier batteries in this way: 
open-circuit voltage is an adequate test 
for these small batteries. 

If all batteries and tubes are good, any 
remaining troubles can be found with a 
multimeter. 


Operation. The operation of the instru- 
ment is quite simple. Initially the follow- 
ing conditions should exist. (The 100-ohm 
zero-control switch should always be left 
on after the alignment procedure has been 
completed.) 

1. On-fil-off switch — off position. 

2. 1P21 —no illumination — plug in its 
batteries. 

3. Meter switch — shunt position, 

4. DC potentiometer — so. set that 
the lower end of the string of high re- 
sistors is at ground potential. 


5. Sensitivity switch—QO or ground 
position. 
6. The on-fil-off switch should be 


turned to the on, or number 3 position, 
after a few seconds delay at the fil, or 
number 2 position. The meter pointer 
should then be set to zero by means of 
the “zero set” knobs; with it in this posi- 
tion the meter switch should be turned 
from shunt to full. When the sensitivity 
switch is turned successively to positions 
of higher sensitivity, the needle may de- 
flect increasingly to the right. If the 1P21 
is not connected to the input to the ampli- 
fier at this time, this deflection is due to 
grid current in T, and may be as great 


as 20 microamperes at highest sensitivity. 
If the 1P21 (not illuminated) is connected 
at this time, the meter deflection will be 
much larger because of the leakage cur- 
rent of the photomultiplier. This leakage 
is usually much less after the 1P21 has 
been connected for several hours. The 
DC control in the grid circuit of T, 
should always be used to make this meter 
read zero again. When light is allowed to 
strike the cell the resultant meter deflec- 
tion should now be proportional to the 
light intensity. 





ED. NOTE: This article is published with 
the sanction of the Technical Advisory 
Council of the Astronomical League. 








Planetarium Notes 


BALTIMORE: Davis Planetarium. Mary- 
land Academy of Sciences, Enoch Pratt Li- 
brary Building, 400 Cathedral St., Baltimore 1, 
Md., Mulberry 2370. 

ScHEDULE: 4 p.m. Monday, Wednesday, and 
Friday; Thursday evenings, 7:45, 8:30, 9:30 
p.m. Admission free. Spitz projector. Director, 
Paul S. Watson. 

CHICAGO: Adler Planetarium. 900 E. Ach- 
sah Bond Drive, Chicago 5, Ill. Wabash 1428. 

ScHEDULE: Mondays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Zeiss projector. Director, Wagner Schlesinger. 


LOS ANGELES: Griffith Observatory and 
Planetarium. Griffith Park, P.O. Box 9787, 
Los Feliz Station, Los Angeles 27, Calif., 
Olympia 1191. 

ScHEDULE: Wednesday and Thursday at 8:30 
p.m.; Friday, Saturday, and Sunday at 3 and 
8:30 p.m.; extra show on Sunday at 4:15 p.m. 
Zeiss projector. Director, Dinsmore Alter. 


NEW YORK CITY: Hayden Planetarium. 
81st St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500. 

ScHepULE: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 
4, 5, and 8:30 p.m.; Sundays and holidays, 2, 
3, 4, 5, and 8:30 p.m.; Wednesdays and Fri- 
days, 11 a.m., for school groups. Zeiss projec- 
tor. Curator, Gordon A. Atwater. 


PHILADELPHIA: Fels Planetarium. Frank- 
lin Institute, 20th St. at Benjamin Franklin 
Parkway, Philadelphia 3, Pa., Locust 4-3600. 

Scnepute: 3 and 8:30 p.m. daily except 
Mondays; also 2 p.m. on Saturdays, Sundays, 
and holidays; 11 a.m. Saturdays, Children’s 
Hour (adults admitted). Zeiss projector. Di- 
rector, I. M. Levitt. 


PITTSBURGH: Buhl Planetarium and In- 
stitute of Popular Science. Federal and West 
Ohio Sts., Pittsburgh 12, Pa., Fairfax 4300. 

ScuepuLe: Mondays through Saturdays, 
2:15 and 8:30 p.m.; Sundays and _ holidays, 
2:15, 3:15 and 8:30 p.m. Zeiss projector. Di- 
rector, Arthur L. Draper. 


SPRINGFIELD, MASS.: Seymour Plane- 
tarium. Museum of Natural History, Spring- 
field 5, Mass. 

ScHepDULE: Tuesdays, Thursdays, and Satur- 
days at 3 p.m.; Tuesday evenings at 8 p.m.; 
special star stories for children on Saturdays 
at 2 p.m. (Closed July to mid-September.) Ad- 
mission free. Korkosz projector. Director, 


Frank D. Korkosz. 
STAMFORD: Stamford Museum Planetar- 
ium. Courtland Park, Stamford, Conn. 


ScuepuLe: Tuesday and Sunday, 4 p.m. 
Special showings by’ request. Admission free. 
Spitz projector. Director, Ernest T. Ludhe. 
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Amateur Astronomers 





Tue JuNiok AsrroNoMy CLUB OF CLEVELAND 


ELESCOPE MAKING in Cleve- 

land has received great impetus this 
spring. Late in March the Junior As- 
tronomy Club, sponsored by the Cleve- 
land Astronomical Society and the 
Cleveland Museum of Natural History, 
with the co-operation of the science divi- 
sion of the Cleveland public schools, had 
145 mirror makers working hard in 
classes conducted by several amateurs 
under the guidance of James L. Russell 
and Norman G. Bluhm. Any boy or girl 
of high school age may join the club 
proper, whose officers are juniors, with 
adult advisers only. 

The museum has provided the club 
with two large rooms at 2717 Euclid 
Avenue, in the former carriage house at 
the rear of the museum proper. The 
meeting hall seats 250 persons, and the 
laboratory can hold 16 to 22 workers. 
Tools and machinery were furnished, 
and upright pipes were set into the floor 
and topped by flanges supporting 10-by- 
10-inch blocks to serve as grinding tables. 
When a telescope maker is finished for a 
class session, he unscrews the block and 
takes the entire unit home with him. 
The next student uses the same pedestal 
for his work. The telescopes are all 6- 
inch reflectors, with a straight wooden 
back instead of a tube. To facilitate in- 
struction, focal length and other char- 
acteristics were standardized. 

Mr. Russell reports that it was ex- 
pected some members of the classes 
would drop out, but that they have all 
stayed and about 20 per cent more have 
applied for space at the grinding tables. 
Classes are held on Wednesday and Fri- 
day evenings, Saturday morning, and 
Sunday afternoon. One group is for 
older juniors and adults, so that no one 
might be denied the opportunity to make 
a telescope in the new shop. The only 
charge has been for materials, and any 
worthy student without finances may re- 
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ceive a helping hand in this matter also. 
An innovation in the Junior Astron- 
omy Club program is a section for those 
who wish to assemble war _ surplus 
binoculars under supervision. Another 
group is assembling surplus lenses into 
telescopes costing as little as two dollars. 
Some of the younger juniors are being 
steered into this endeavor before tackling 
the job of grinding mirrors. The entire 
club membership meets once a month in 
the auditorium to see movies, hear lec- 
tures, and engage in other activities. 
Future plans call for the installation 
of screw-cutting machinery, a forge, a 
furnace for melting metals, and other 
equipment for making complete tele- 
scopes. On the activities side, variable 
star and comet-observing groups may be 
organized. 


(Above) In the Jun- 
ior Astronomy Club’s 
workshop at the 
Cleveland Museum of 
Natural History, 
Norman G. Bluhm 
demonstrates the 
technique of mirror 
making. 


(Right) A corner of 

the workshop of the 

Junior Astronomy 

Club. The next gen- 

eral meeting of the 

club is on May 22nd, 
at 4 p.m. 





ASTRONOMICAL PHOTOGRAPHY 
HONORS 

In the Third Michigan International 
Exhibition of Nature Photography (Sky 
and Telescope, December, 1948, 44), Carl 
P. Richards, of Salem, Ore., was given 
the Detroit Astronomical Society’s award 
for the best print entry for his picture, 
“Jupiter and the Moon in Conjunction.” 
His other three entries, two astronomical 
and one geological, were also accepted for 
exhibition. Mr. Richards is treasurer of 
the Astronomical League. 

Four accepted entries were sent by 
Claude B. Carpenter, of Wayne, Mich., 
of astronomical subjects taken with his 
12%-inch telescope. Emil Pearson, Red 
Granite, Wis., won recognition with four 
photographs entitled, “Flash,” “Aurora 
Borealis,” “Black Lightning,” and “Star 
Trails.” Of 324 entrants from 34 states 
and 14 foreign countries, 214 contributors 
had at least one entry accepted. The ex- 
hibition will be on view in various places 
in the Detroit area. 





OBSERVATION NIGHTS IN 
WASHINGTON 


Since 1945 the National Capital Parks 
(part of the National Park Service) has 
included astronomy observation in _ its 
series of outdoor programs. Eight ob- 
serving evenings, in Rock Creek Park at 
16th and Colorado Avenue, N. W., are 
on the schedule this year. The first was 
in April, and future dates are: May 8th, 
June 19th, July 31st, August 14th, Septem- 
ber 18th, October 22nd and 30th. Four 
sessions are being devoted principally to 
the moon and planets, and four are called 
“star observation outings.” 

Lantern slides, through the use of port- 
able power supply, and astronomical talks 
will be on the program if it is cloudy. 
For all the past programs, U. S. Lyons, 
of the Naval Observatory, and a member 
of the National Capital Astronomers, has 
been commentator, and members of the 
NCA have helped by providing telescopes. 









































CLEVELAND ExuiBir RULES AND CONVENTION NOTES 


ELESCOPES and associated instru- 

ments will form a major part of the 
exhibit at the general convention of the 
Astronomical League in Cleveland, July 
2-4. The convention committee hopes 
for at least one entry from every member 
organization in the league. Awards will 
be made in the following classes: 

Class 1. Best-constructed instrument, 
taking into account nicety of arrange- 
ment, finish, machine work, complete- 
ness, and so forth. 

Class 2. Instrument giving the best 
optical performance. 

Class 3. Best advanced instrument 
(camera, Schmidt telescope, solar filter, 
or other especially meritorious instru- 
ment or device). 

Class 4. Best instrument of any type 
constructed by a junior 18 years of age 
or under. 

Class 5. Best display in other fields 
than instruments. 


Exhibit Rules 


1. Requests for exhibit space, together 
with the entry fee, must be forwarded 
to Leo Schoenig, 825 Tripoli St., Pitts- 
burgh 12, Pa., not later than June 15th. 
The class or classes in which material is 
to be entered should be stated. The en- 
try fee is $1.00 for each large exhibit 
(such as a telescope), and 50 cents for 
a small exhibit (photograph, chart, etc.). 

2. Exhibits must be brought to the 
convention by the entrant or another 
person, and are not to be shipped or 


mailed. They will be accepted after 
noon on Friday, July 1st, and all appa- 
ratus and displays must be set up not 
later than the afternoon of July 2nd. 
Experienced personnel will be on hand 
to help arrange the display. Each exhibit 
should be identified by a 3-by-5-inch card 
afixed securely. Every effort will be 
made to safeguard exhibits, but all risks 
are the responsibility of the owner. 

3. All instruments entered must be 
made by the entrant. This condition 
shall be deemed to have been met if 
either the objective or mirror, or the 
mount, or both, have been made by the 
contestant, even though purchased parts 
have entered into the construction. 

4. Instruments entered for the award 
in optical excellence must be set up out- 
doors on the evening of July 2nd during 
the star party, and be available for the 
inspection of the judges at that time, 
complete with all accessories to be used. 

5. Apparatus entered for the award 
for advanced construction need not be 
set up for use, but specimen photographs 
or samples of work done with it may be 
submitted as evidence of performance. 

6. Exhibits submitted for any award, 
including the junior award (Class 4), 
may be entered in other classes as well. 

7. Photographs and charts should 
measure at least 5 by 7 inches, and bear 
the exhibitor’s name and address on the 
reverse side. An explanatory note should 
be attached to the lower margin, and 
should include the name of the exhibitor. 


Instruments Clinic 


Are you having telescope troubles? 
Is your particular pain in your declina- 
tion axis, your eyepiece, or your mount- 
ing? Expert consultants to help cure 
your instrument ailments will be avail- 
able at the instruments clinic, to be held 
in connection with the exhibit at the con- 
vention. Whenever the convention is 
not in session, you will find these con- 
sultants at the exhibit headquarters, 
eager and willing to talk over your prob- 
lems. Bring your partially completed 
mirrors, your eyepieces, your mountings, 
for examination. It is planned to set up 
equipment for demonstrating the best 
grinding and polishing techniques, and 
Foucault light tunnels so you can see 
your mirror under test. The instruments 
clinic is designed to help you in every 
way possible. Plan to make use of -it 
while you are attending the convention. 


Convention Program 


Details of the program are being 
worked out by Royce Parkin, Cleveland 
Astronomical Society, Charles H. Le- 
Roy, chairman of the Middle East re- 
gion, and R. R. LaPelle, activities chair- 
man of the league. Mr. LaPelle is 
planning to have one or two invited 
papers at each session of the section meet- 
ings, followed by an open meeting to 
permit questions and general discussion. 

Amateurs wishing to present papers 
must note that May 21st, six weeks be- 
fore the convention, is the closing date 
for submission of titles and brief ab- 


(Continued on page 185) 





THIS MONTH’S MEETINGS 


Chicago, Ill: Following impromptu 
talks on the May evening sky, the Burn- 
ham Astronomical Society at its May 10th 
meeting will hear a lecture by Dr. K. Aa. 
Strand, Dearborn Observatory, on “The 
Masses of the Stars.” The meeting is in 
the Chicago Academy of Sciences at 8:00 
p.m. 

Cleveland, Ohio: “The Lick Observa- 
tory and Its Work” will be discussed by 
Dr. Gerald Kron, of Lick Observatory, at 
the May 27th meeting of the Cleveland 
Astronomical Society, 8 o’clock at the 
Warner and Swasey Observatory. 

Detroit, Mich.: The Detroit Astronom- 
ical Society will meet on Sunday, May 8th, 
at 3 p.m. at State Hall, Wayne University. 
Dr. Eugene Walker, University of Michi- 
gan, will discuss “Glaciers and Climatic 
Changes.” Dinner to honor the guest 
speaker will follow the lecture. 

Geneva, Ill.: On Tuesday, May 3rd, a 
symposium on light will be held by the 
Fox Valley Astronomical Society, meet- 
ing at 8 p.m. in the Geneva City Hall. 
“Theories of Light” will be discussed by 
Carl Bast; “Nature and Properties of 
Light,” by Clarence R. Smith; “Disper- 
sion and Reflection,” by Frank Hancock. 

Indianapolis, Ind.: On May Ist the 
Indiana Astronomical Society will hold its 
annual “Sky Information Please,” con- 
ducted by the board of officers, at 2:15 
p.m. in Cropsey Hall. 


Kalamazoo, Mich.: The Kalamazoo 
Amateur Astronomical Association meets 
on May 2lst at 8:00 p.m., at the home of 
Mr. and Mrs. Hans Baldauf, 1221 Warren 
Place. William Persons will speak on 
“Light,” and Edgar Pashby on “Radar 
and Its Applications to Astronomy.” 

Los Angeles, Calif.: The Los Angeles 
Astronomical Society, meeting May 10th 
at 7:45 p.m., in the Griffith Observatory, 
will hear William Hoeppner, of the 
Hoeppner Optical Glass Manufacturing 
Co., speak on “Manufacturing Optical 
Glass.” 

Madison, Wis.: “Comets,” “Meteors,” 
and “Asteroids” will be discussed by 
Charlotte Stewart, Bob Burkhalter, and 
Lawrence Demmer, respectively, at the 
May llth meeting of the Madison As- 
tronomical Society, 8 o’clock in the Wash- 
burn Observatory. 

Minneapolis, Minn.: Dr. S. R. B. Cooke 
will speak on “The Newer Astronomical 
Instruments” at the May 4th meeting of 
the Minneapolis Astronomy Club, held in 
the Minneapolis Public Library at 7:30 
p.m. A picnic supper and field trip are 
scheduled for May 18th. 

New Haven, Conn.: At the annual meet- 
ing of the New Haven Amateur Astro- 
nomical Society on May 28th, Professor 
Margoneau will discuss “Astronomy and 
Psychology.” The society is now meeting 
at the Hall of Graduate Studies at 8 p.m. 

New York, N. Y.: The Amateur As- 
tronomers Association will hold its annual 


meeting on May 18th, at the American 
Museum of Natural History at 8 o’cléck, 
when there will be motion pictures, re- 
ports of officers and committees, elections, 
and entertainment. 

The annual jubilee of the Junior As- 
tronomy Club will be on May 27th, 7:30 
p.m., at the American Museum of Natural 
History. 

Philadelphia, Pa.: Dr. Edgar W. Wool- 
ard, of the Nautical Almanac Office, will 
speak on “Impress of Past Ages on 
Modern Astronomy” at the May 13th 
meeting of the Rittenhouse Astronomical 
Society, 8:00 p.m. in the Randal Morgan 
Physics Laboratory, University of Penn- 
sylvania. 

Pittsburgh, Pa.: On Friday, May 13th, 
Glenn Winterhalter will lecture on “Stel- 
lar Photography at the Allegheny Observ- 
atory,” before the Amateur Astronomers 
Association of Pittsburgh, in the lecture 
hall of the Buhl Planetarium at 8:30 p.m. 

San Diego, Calif.: The May 6th meet- 
ing of the San Diego Astronomical So- 
ciety, in the Gas and Electric Building at 
7:30 p.m., will be membership night. Six 
members will speak on various phases of 
astronomy, and Professors W. T. Skilling 
and B. O. Lacey will answer questions. 

Washington, D. C.: Paul Watson, of 
the Maryland Academy of Sciences, will 
speak at the meeting of the National Capi- 
tal Astronomers on May 7th at 8:15 p.m. 
in the Commerce Department auditorium. 
His subject is “In the Depths of Space.” 
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Laboratory Craters 


N THE COURSE of laboratory inves- 

tigation of a certain organic compound 
on November 16, 1948, we observed a so- 
lidification phenomenon which produced a 
pockmarked surface strikingly similar to 
that observed on the surface of the moon. 
The accompanying photograph shows a 
part of this sample, which is stable and 
has been preserved. 

The phenomenon was produced by dry- 
ing a small amount of this molten com 
pound on a watch glass for three hours at 
100° to 105° C. in an electrically heated 
oven. Then the sample was set in a desic 
cator where it cooled, for about one hour, 
down to room temperature without solidi- 
fying. Since this material has a normal 
solidification point of about 70° C., it is 
evident that extensive supercooling oc- 
curred, On removing the sample from the 
desiccator and setting it momentarily on a 
stone table top, prior to weighing, rapid 
crystallization took place, forming within 
the space of a minute or so the peculiar 
surface appearance shown in the photo- 
graph. 

The spectacular crystal growth, which 
was accompanied by sharp, crackling 
sounds, was so remarkable that the ana- 
lyst, Miss S. Dolgin, called it to the at- 
tention of my colleague, F. Megson, and 
myself. Shortly afterward, while discuss- 
ing this most remarkable laboratory phe- 
thought of the many fea- 
lunar surface 


nomenon, we 
tures the sample and the 
appear to have in common: 

1. The craters are circular, 2. The rims 
are elevated slightly above the average 
plane. 3. The craters are surrounded by 
long and intimately associated radial lines. 
4. There are central peaks in some craters 
and flat elevated plateaus in others. Each 
of the craters differs markedly in detail. 
5. Their distribution is at random. Most 
of the craters are single but one pair was 
formed. 6. The ratio of diameter to depth, 
although not measured, appears to be 
roughly proportional to such ratios on the 
moon. 

These miniature craters seem to have 
been formed by a chance combination of 
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crystallization and contraction effects as 
the result of extensive supercooling initi- 
ated quite possibly by minute dust parti- 
cles. Attempts to reproduce this effect in 
the laboratory were unsuccessful, suggest- 
ing that the exact conditions necessary 
are quite critical, We have not before 
seen nor heard of a similar phenomenon. 

Perhaps some of the craters on the 
moon were formed by meteoritic impact 
on a critically supercooled surface. It is 
significant, we think, that in the labora- 
tory minute dust particles could act to 
produce such enormous craters. It sug- 
gests that the impact of a rather small 
meteoritic particle might, in like manner, 
initiate the release of latent but powerful 
solidification forces on the moon and re- 
sult in a crater the size of which would 
be out of proportion to that of the meteor- 
itic particle or the force of its impact. 
Meteoritic impacts prior to this critical 
period would not have formed craters be- 
cause they would be absorbed by the 
semiplastic mass of cooling rock; subse- 
quent impacts would be quite ineffective 
on a solidified surface. 

The possibility of crater formation by 
special solidification and/or crystallization 
phenomena may have been considered 
before, but could not be taken seriously 
without a specific example such as th's. 
One would scarcely imagine, much less 
contend, that solidification could ever re- 
sult in such strange forms. Since a specific 
example has been observed in miniature 
in the laboratory, it may now merit the 
attention of astronomical science and 
throw more light on this ancient problem. 

S. I. GALE 

Calco Chemical Division 

American Cyanamid Company 

Bound Brook, N. J. 


Calendar for the Moon 


S AN amateur astronomer of irregu- 

lar habits, I am often faced with the 
question as to when it may be a good time 
to look at the moon. Since an almanac or 
calendar with the phases may not always 
be available, I have prepared a table which 
is small enough to be carried in my wallet. 


1949 1950 1951 1952 
January 6 25 14 4 
February 5 24 13 2 
March 7 26 14 3 
April 6 24 13 ] 
May 5 24 13 1-30 
June 3 22 11 29 
July 2 21 11 28 
August 1-30 20 9 27 
September 28 18 & 26 
October 28 17 7 25 
November 26 16 6 24 
December 26 15 5 23 


This table presents those evening dates 
in the United States on which the moon 
will be near first quarter. The earlier date 
is chosen if first quarter occurs before 
Greenwich noon. As the dates for 1951 
and 1952 are extrapolated, they may often 
disagree with actual dates of first quarter 
by one day and occasionally by two. In 
any event, the table will indicate the pe- 
riod each month when our satellite will 
be best placed for evening observation. 

CHARLES E. BALLEISEN 
633 Russell St. 
West Lafayette, Ind. 





MOON Mk 


Mexican Montage 


HE PHOTOGRAPHS of the moon 

at first and last quarter reproduced here 
were made without a telescope! They are 
the result of patient and careful work in 
pasting together, fitting, and retouching 
the 18 plates of the moon published by 
Sky and Telescope from Lick Observatory 
negatives. The greatest trouble was match- 
ing up the different tones of some prints. 
If the Moon Sets were printed on mat 
paper instead of glossy, the retouching 
would be easier. Besides, some plates are 
of different scale, which makes the fitting 
more difficult. But my results seem satis- 
factory and may encourage other amateurs 
to try their luck.* 

The detailed procedures to follow are 

these: 

1. Cut the white margins off the plates, 
leaving provisionally the Roman number 
at the bottom of each. 

2. Put the plates together, according to 
the key furnished with the set. 

3. Hold them down with small pieces 
of glass. 

4. Before making any cut, see which 
plate looks better on top of the one be- 
neath. 

5. Now cuts can be made on the top 
plates, across craters, mountains, and so 
on, in zigzag lines as required by the sec- 
tion to be fitted. In this way, the half of 
a crater on the top plate is matched by 
the corresponding half of the whole crater 


*A similar experiment, in which the back-cover 
photographs of the first-quarter moon were 
mounted and rephotographed, was reported in the 
Iuarch, 1947, issue of Sky and Telescope, page 12. 





The first-quarter moon: photograph of 
a montage of halftone reproductions 
made from Lick Observatory prints. 
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underneath. And having points of refer- 
ence in this way, you can glue a very 
small portion of the top plate onto the 
lower, no matter how large is the portion 
of the hidden plate underneath. At this 
step, slight gluing should be done far 
from the edges. 

6. Make a necessary cut only after tak- 
ing a new plate to make it fit on the lower 
one, planning cuts well in advance of 
making them. 

7. As the parts are pasted, the pieces of 
glass on top can be removed, and the 
Roman numerals cut off. 

8. When all parts are together, paste 
the half moon by its edges onto a black 
cardboard. India ink will cover any white 
edges outside of the entire picture of the 
moon. 

9. Now the final pasting can be done, 
only on the edges of the zigzag overlap- 
pings. I smeared a little glue on a piece 
of glossy waste paper from the plate mar- 
gins, and ran it along and underneath the 
edge of the top plate, pressing the glued 
edge with the other hand. 

10. Now comes the retouching. Pencil 
does not take on the glossy paper, so I 
used Higgins American India ink and 
white wash paint, weakened with water. 
Use a broad and a fine brush (Windsor 
and Newton), not wet, but only damp. The 
black and white must be mixed to make 
the proper tone. 

11. To tone down parts of the 
areas, a soft eraser can be used, but only 
very carefully, as it takes off the printing 
ink of the plates. Experiment first on a 
section of the picture that will remain hid- 
den. (I think an airbrush could be used 


some 





last-quarter moon. 


Montage of the 
Senor Velasco’s instructions for mak- 
ing the montages are given above. 


successfully, but didn’t try it.) During this 
retouching, darken clear parts and whiten 
a neighboring dark space to produce uni- 
formity of quality on overlapping pieces; 
even little peaks and craters have to be 
made to fit their counterparts. 

12. Photographing the mosaic comes 
next. I took a 5 x 7 picture of each quar- 
ter, with indirect light to avoid shining 
of some parts (another inconvenience of 
the glossy paper). 

13. Then the negatives have to be re- 
touched, in the usual manner of studio 
work, still softening down some areas or 
lines either with pencil or etching knife. 
So that the lunar seas will not print too 
black, some water color (Eastman) car- 
mine can be applied to the back of the 
film. 

FRANCISCO VELASCO T. 
Puente de Alvarado 30 
Mexico, D. F., Mexico 





EEEPERs 


J. E. Spurr’s recent book entitled Lunar 
Catastrophic History (Rumford Press, 
1948) states that lunar craters originated 
from the bursting of bubbles. When the 
moon became fixed, constantly showing 
but one side toward the earth, the attrac- 
tion of the latter was so great that it 
caused the surface of the moon to bulge. 
The heat generated by the attendant 
shearing and faulting was_ sufficiently 
great to melt and boil the surface. Some 
of the bubble domes, over a hundred miles 
in diameter, rose to a height of 40 miles 
before bursting and throwing out rims up 
to 20,000 feet high. There was no bulging 
or boiling on the side of the moon facing 
away from the earth. The fault system fol- 
lowed a master plan of a series of over- 
lapping concentric circles with centers on 
the lunar equator originating at the. cen- 
ters of the two quadrants facing away 
from the earth, thus being radially asym- 
metrical. 

Some points which the theory appar- 
ently does not explain are: 

While the moon was revolv-ng in rela- 
tion to the earth, our planet exerted a 
pull upon the moon which caused a land 
tide from 50 to 100 feet high. When the 
moon became fixed, this tide “froze” with 
its highest point in the center of the moon 
as we now see it. In other words, the 
land tide on the moon is now stationary 
and bulges towards us no farther than it 
did while the moon revolved independ- 
ently, that is, 50 to 100 feet out of true. 
Therefore, if the shearing due to land tide 
caused melting and boiling after the moon 
became fixed, it must have been just as 
hot while revolving. 

Tides, either land or water, exist upon 
both sides of a sphere that is subject to 
pull from an adjacent sphere. Thus, the 
earth has a tide in the open ocean of 2% 
feet on the side facing the moon and an 
equally high tide on the opposite side. 
This tide lags somewhat, but we also have 
a land tide of about 10 inches at the 
equator, facing the moon, and an equally 
high land tide upon the opposite side of 
the earth, with low tides between. As a 
consequence, the lunar land tide existed 
and the present “frozen” lunar tide still 
exists on the side of the moon facing 


away from us. If the moon bubbled on 
this side, it did so equally on the other. 

Shearing and faulting caused by the at- 
traction of the earth upon the moon would 
have followed a radially symmetrical pat- 
tern, if any, with foci at the nearest and 
farthest points respectively. 

If moon craters were dependent upon 
earth pull, they should be largest where 
the tide was highest; that is, at the middle 
of the disk we see; and progressively 
smaller toward the edges where the tide 
was less. We can see 59 per cent of the 
surface of the moon,. and there is no 
diminution in crater size at the “sides,” 
or low-tide sections. 

The nature of the gases which are sup- 
posed to have generated the bubbles is 
not mentioned, Bubbles: in terrestrial vol- 
canoes are largely of steam, but no water 
was supposed to have existed on the 
moon. Rock on the moon might turn into 
gas at possibly 4,000° or 5,000° F., but 
that gases “may be still rising’ from a 
cold moon precludes a 5,000° origin of the 
gases. 

There is no substance found on the 
earth having sufficient strength, cohesion, 
and elasticity to form a dome 40 miles 
high and over 100 miles in diameter, and 
at the same time be gasproof. There is no 
reason to believe that the moon possesses - 
any substance which differs greatly from 
those found here. 

Gas within a molten magma rises verti- 
cally in relatively small bubbles. If a sur- 
face crust exists, the gas tears rents and 
fissures, escaping in a stream instead of 
by explosion. If gas pressure would burst 
a giant dome, it would doubtless escape 
at many points of weakness, allowing the 
dome material to fall back into the crater 
instead of throwing out sufficient material 
to form 20,000-foot mountains. 

The melting point of rock lava of about 
2,000° F. would render: the material 
liquid to form a crust for a 100-mile-wide 


too 


bubble. Cooling lava is notoriously 
brittle. If we assume a crust 50 miles 
thick (and at the same time remember 


that the faulting extended only a matter of 
a hundred feet deep), the weight of this 
burden would be about 7,920,000 pounds 
per square foot. (Rock weighing 180 
pounds per cubic foot here would weigh 
about 30 on the moon.) 

All of the above strictures are avoided 
by a theory of meteoritic origin of the 
craters, and of these the earth also re- 
ceived its proportionate share. 

CHAPMAN GRANT 
2970 Sixth Ave. 
San Diego 3, Calf. 





CIVIL SERVICE POSITIONS 

The Civil Service Commission has an- 
nounced that applications are still being 
accepted for astronomer positions in 
Washington, D. C., and vicinity. Ap- 
plicants must have completed a bachelor’s 
course in astronomy or four years pro- 
gressive technical experience or a com- 
bination, plus having had professional 
experience or graduate study. Salaries 
are from $3,727 to $7,432 a year. No 
written test is required. Application 
forms and full information are available 
direct from the U. S. Civil Service Com- 
mission, Washington 25, D. C. 
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Skalnate Pleso . 


ATLAS 
OF THE 


HEAVENS 


This is a set of 16 charts covering the 
entire sky, showing stars to magnitude 
7.75, doubles, multiples, variables, novae; 
galactic star clusters, globulars, and 
planetaries; bright and dark nebulae; 
galaxies; boundaries of the constellations | | 
and of the Milky Way. It is plotted on | | 
1950 co-ordinates, with its polar charts 
extending to declination 65°. The six 
equatorial charts extend from +25° to 
—25°, and the remaining eight charts 
provide for the intermediate zones. 


The Skalnate Pleso ATLAS OF THE 
HEAVENS, designed and executed by | | 
Antonin Becvar and his associates, should | | 
prove invaluable to all amateur and pro- | | 
fessional astronomers. One of the charts, 
on a reduced scale, was reproduced and | | 
described in the November, 1948, issue 
of Sky and Telescope. 


The atlas is printed on 100-pound stock, 
each chart area 154% by 231% inches. A 
title page, descriptive matter and a chart 
| key are included. The set is shipped | 








rolled, in a heavy mailing tube. 
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BOOKS AND THE SKY & 


YANKEE SCIENCE IN THE 
MAKING 


Dirk J. Struik. Little, Brown and Com- 
pany, Boston, 1948. 430 pages. $5.00. 


ERE IS a notable contribution both 

to the history of modern science and 
that of New England culture. Its author, 
Professor Struik of Massachusetts In- 
stitute of Technology, is a mathematician 
of high standing and at the same time 
a keen student of the interactions of 
science, technology, and the economic and 
social forces that so largely shape society. 
He writes with the detachment of one 
born and educated in Europe, but also with 
the friendly familiarity of one who has 
lived more than 20 years in New England, 
and evidently enjoys it. 

The first words of Chapter I are: “In 
the year of the Lord 1620 Francis Bacon, 
Lord Chancellor to King James of Eng- 
land, published his Novum Organum.” To 
many it will be surprising to recall that 
Harvard College had passed its first half 
century when Newton’s Principia was 
published, and to learn that Boyle, Wil- 
kins, and other founders of the Royal So- 
ciety, by their own statement, might have 
emigrated to Connecticut “out of esteem 
for the most excellent and valuable Gover- 
nor, John Winthrop the Younger . . . and 
there have established that Society for 
Promoting Natural Knowledge,” had the 
Restoration of Charles II not taken place. 
The first century of the New England 
colonies was the century of Newton, 
Leibnitz, Huygens, and Pascal. Galileo, 
Descartes, and Harvey were alive when it 
began; Euler and Linnaeus were born at 
its close, and Lagrange, Lavoisier, and 
Dalton early in the second century. The 
new knowledge grew in the new com- 
munity while it grew in the old world. 
Under frontier conditions, the restrictions 
of British colonial policy, and the exigen- 
cies of revolution and post-revolutionary 
crises, American science developed more 
slowly than European, and with a strong 
descriptive and practical emphasis. Phil- 
adelphia was the colonial center of science, 
but there were capable and active investi- 
gators ofmature in Boston, Newport, New 
Haven, and elsewhere east of the Hudson. 
The New Englanders were a relatively 
homogeneous group with a characteristic 
culture, and until Civil War days a Yankee 
science really existed, not isolated from the 
South or from Europe, yet with its own 
quality. 

The story of this Yankee science is 
here told in fascinating detail. The ar- 
rangement is by periods — colonial, Fed- 
eralist, Jacksonian. Within each period 
various fields of inquiry and achievement 





NEW BOOKS RECEIVED 


Basic Optics FOR THE SportsMAN, Earle B. 
Brown, 1949, Stoeger Arms Corporation. 259 
pages. $4.00. 

Designed to fill a gap in sportsmen’s liter- 
ature, this book covers principles of optics, 
optical instruments, and the care and selec- 
tion of instruments, with particular attention 
to rifle and spotting scopes, binoculars, and 
cameras, but including telescopes and micro- 
scopes. 


are discussed in turn. Characteristic chap- 
ter titles are “The Practical Navigators,” 
“Turnpike and Towpath,” “Lecture Hall 
and Textbook,” “The Surveys,” “The 
Great Naturalists,” “Sky and Ocean.” 
Many familiar names appear: Bowditch, 
the Bonds, Eli Whitney, Agassiz, Ben- 
jamin Peirce. But many more are in- 
troduced who should be better known. We 
meet John Winthrop the Third, Hollis 
Professor at Harvard and probably the 
most distinguished of New England 
colonial scientists; Benjamin Waterhouse, 
professor, physician, naturalist, and polit- 
ical storm center; Eben Horsford, who 
gave up his professorship in chemistry at 
Harvard to devote full time to his Rum- 
ford Chemical Works, which still manu- 
factures the baking powder he invented; 
Patrick Kerr Rogers and his four sons, 
all professors of science and one (William 
Barton Rogers) founder of Massachusetts 
Institute of Technology. Two chapters 
dealing with science in the colleges and 
scientific schools particularly interested 
this reviewer, as did also one on the cul- 
tural and humanitarian contacts of the 
sciences. 

From all this detail, a consistent pic- 
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ture emerges of Yankee science in its 
first two and a half centuries. It is widely 
disseminated among the people, appreci- 
ated and supported by them. It is strong 
in technological application, worthily con- 
tributing to natural history, botany, and 
geology, not without merit in medicine, 
chemistry, and astronomy, relatively weak 
in physics and especially in mathematics. 
It is a picture to be contemplated with 
both pride and humility, and we are much 
indebted to Dirk J. Struik for painting it 
with clarity and life. 

B. W. SITTERLY 


American University 





THE HISTORY OF THE BRITISH 
ASTRONOMICAL ASSOCIATION 


The First Fifty Years 


Astronomical 
London 


Various authors. British 
Association, Burlington House, 


W. 1, 1948. 132 pages. 3s. 


I hs JULY, 1890, a letter in English Me- 

chanic advocated the formation of an 
amateur astronomical association with 
headquarters in London. It was not to 
rival the professional Royal Astronomical 
Society but to be organized “primarily for 
those who found the subscription to the 
Society too high, or the papers too tech- 
nical, or who, being women, were ex- 
cluded.” By October 24th of that year the 
first meeting of the British Astronomical 
Association was held, its membership hav- 
ing already risen to 283. When in 1942 the 
BAA moved into new quarters, its presi- 
dent, F. J. Sellers, suggested that both 
the move and the jubilee be commem- 
orated by a history of the association’s 50- 
odd years of activity. This history has 
now appeared as one of the Memoirs of 
the association, Vol. 36, Part 2. Many of 
the members took part in its compilation, 
but principally Mrs. John Evershed, 
FRAS, and Howard L. Kelly, FRAS, 
past and present directors, respectively, of 
the association’s historical section. 

One of the most spectacular things 
about this society’s history is the mem- 
bership chart indicating that the thousand 
mark was reached within five years of 
the inception of the organization, and that 
membership remained well within 200 of 
that figure until 1943. Then wartime 
blackout skies made people star conscious 
(during their vigilance in the interest of 
national defense), so that by 1944 the 
membership suddenly surpassed the 1,400 
mark, The efforts expended by the of- 
ficers to counteract the natural effects of 
various wars and the depression and to 
maintain their nearly constant member- 
ship are truly worthy of remark. 

While a few sections of the history may 
read like abstracts from the minutes of 
meetings, the whole is very well planned 
to give a good picture of the history of 
astronomy (as well as of the association) 
during the period covered, with occasional 
entertaining anecdotes. 

The members have always been active. 
Their work has been divided into 18 sec- 
tions; for example, there are sections on 
solar spectroscopy, comets, meteors, the 
various planets, computing, and so on. 

From the beginning the members of 
the sections organized observing pro- 
grams or stimulated co-operative observa- 





tions in their fields of interest. Thus there 
are good accounts of early eclipse expedi- 
tions, in 1896, 1898, 1900, and 1905. Only 
the first of these eclipses was completely 
clouded out; but the expedition proved the 
potentialities of the organization of eclipse 
parties. Another eclipse, April, 1911, was 
observed by only one member of the BAA 
on a government expedition, Father Cor- 
tie. His experiences must have been quite 
trying. Walker Island in the Pacific was 
ideally situated with respect to the eclipse 
path but “has a habit of disappearing be- 
neath the sea at times, so it was thought 
wiser to avoid it.” The island chosen, 
Vavau, experienced an earthquake while 
the eclipse instruments were being set up, 
“but this obligingly just shook into place 
one instrument which was not in perfect 
adjustment.” 

Meteor observing quite naturally at- 
tracted the early amateurs, especially 
when the Leonids of 1899 were prominent- 
ly forecast by the press. During the Giaco- 
binid display a few years ago observa- 
tions from airplanes were widely hailed 
as modern advances. Yet as early as 1899 
we find a BAA member, Rev. J. Bacon, 
with his daughter making an ascent by 
balloon in order to get the best possible 
view of the meteoric spectacle. Miss 


.Bacon appeared at the following meet- 


ing with a fractured arm. Having drifted 
westward in the clouds, the balloon just 
escaped landing in the Bristol channel 
and ended its flight in an oak tree. Mean- 
while a witty ex-president, the Irish Dr. 
Downing, reported that he “had retired 
comfortably to bed at the date in 1899 
when the less instructed were sitting up 
in expectation of the Leonid showers 
which he had good reason to conclude 
would not take place.” 

Americans will appreciate the many 
cordial references to visits of our astrono- 
mers at meetings of the BAA — and 
smile with abashed humor at the refer- 
ence to a British visitor in Chicago in 
1915 who found he could obtain lantern 
slides of “English lakes, Anne Hathaway’s 
cottage, temples in Egypt, palaces in 
Peking, or the Panama Canal, but the 
Yerkes Observatory was unknown!” We 
are confident our present-day pride has ad- 
vanced to the extent that anyone here 
can tell the visiting Britisher how to get 
to Palomar. 


DORRIT HOFFLEIT 
Harvard College Observatory 
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Interstellar Matter 


The papers presented at the December, 1946, 
meeting of the American Astronomical Society, 
in celebration of the ounsonmins, of Harvard 
College Observatory, have been collected in one 
volume. There are 24 papers under the four 
symposium titles, illustrated with plates and 
diagrams, presenting up-to-date evaluations of 
some of the most rapidly expanding phases 
of astronomy and related sciences. The first 
Henry Norris Russell lecture, given by Dr. 
Russell himself, surveys the present status of 
research on eclipsing binaries. The meteorology 
and astrophysics of the earth’s gaseous enve- 
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lope are treated in the concluding section of 
the book. 

The authors are James G. Baker, Bart J. Bok, 
J. H. Dellinger, W. J. Eckert, Leo Goldberg, 
Jesse |. Greenstein, B. Haurwitz, Zdenek 
Kopal, Gerald E. Kron, Donald H. Menzel, 
R. M. fetrie, Walter Orr Roberts, Henry Nor- 
ris Russell, Carl Schalen, Harlow Shapley, 
Lyman Spitzer, Jr., Joel Stebbins, Harlan T. 
Stetson, Otto Struve, H. C. van de Hulst, Fred 
L. Whipple, A. E. Whitford, H. C. Willett. 
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TERMINOLOGY TALKS- J. Hose Prverr 


Transit, Occultation 


The term transit is very easily defined, 
for it comes from the Latin word mean- 
ing to go across. In astronomical study 
one heavenly body, 4, although at a great 
distance from another, B, may seem to 
glide across B because it passes between 
the earth and B. On the celestial sphere, 
both appear at the same distance from 
us. An eclipse of the sun is actually a 
transit of the moon —or part of it — 
across the solar face. There can be no 
solar transits by planets whose orbits lie 
outside that of the earth, but the inner 
planets, Mercury and Venus, at times 
pass between us and old Sol. Since they 
are lighted by the sun and their night 
sides are turned our way during transits, 
they appear as small, round, black disks 
against the solar brilliance. 

These planetary transits are quite rare 
events. The latest for Mercury occurred 
November 11, 1940; the next will take 
place November 14, 1953. The 2oth 


century will stage no transit of Venus; 
the latest such phenomenon occurred 





scopic appearance of the moon a little 
past the first-quarter phase. Walter H. 
Haas, of the University of New Mexico, 
advertised the coming event in his pub- 
lication The Strolling Astronomer, as 
well as by letter. Later he received 
several reports of telescopic observations. 
It was best observed west of the Eastern 
time zone where the “actors” were not 
too low in the sky. The disappearance 
took place at the dark limb of the planet 
and reappearance at the bright side. 


Lunar Occultations 

The moon in its revolution around the 
earth in a little less than a month pre- 
sents an eastward motion among the 
stars. Since all the other heavenly 
bodies are very much farther from us 
than the moon they appear, with the 
exception of the sun, to be very much 
smaller and easily hidden behind the 
lunar orb. As the moon apparently 
moves about its own diameter eastward 
in an hour, stars that meet the most 
forward part of its eastern limb are 
hidden for about an hour before they re- 





An occultation of the bright star Aldebaran. Left to right: The moon’s dark 
limb approaches the star; immediately after emersion on the moon’s bright limb; 
12/3 minutes after the star’s reappearance. Yerkes Observatory photograph. 


December 6, 1882; the next is scheduled 
for June 8, 2004. 

Other uses of the word transit in as- 
tronomy apply to the passage of a celes- 
tial body across the celestial meridian, 
and to an. instrument for measuring such 
passages, usually called a transit circle. 

Despite the use of ‘occult’ in connec- 
tion with the practice of magical arts, 
divinations, and incantations, the word 
has quite a proper place in astronomical 
discussions. It means simply “hidden.” 
It is most commonly used in connection 
with the disappearance of planets and 
stars behind the moon, the earth’s satel- 
lite. A total eclipse of the sun could be 
called an occultation of that body by the 
moon, but the term is seldom so used. 

A planet sometimes occults a distant 
star. On March 19, 1948, at 9:40 p.m. 
(EST), brilliant Venus, then in the 
western evening sky, hid the 6.5-magni- 
tude star 36 Arietis for about five min- 
utes. At that time Venus had the tele- 
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appear on the opposite western edge. 
‘Those contacted by other parts of the 
moon’s forward arc are occulted for 
shorter periods. 

A telescopic observation of the oc- 
cultation of a star, especially a bright 
one by the dark limb of the moon, is 
often an exciting event, particularly 
between the times of new moon and 
first quarter, for then the dim earthshine 
is easily visible. One should start ob- 
serving early — perhaps 10 minutes be- 
fore the predicted time of the occulta- 
tion — so that the star is seen in the 
sky well separated from the moon. 
Smoothly and almost imperceptibly, the 
moon glides toward the star. For a 
few seconds at the moment of contact, 
the star seems to hang on the edge of 
the moon without the least diminution of 
its light. Suddenly — it’s gone! — al- 
most startlingly, and as completely as 
if blown out like a candle flame. 

Any star (except the sun) is so in- 





conceivably distant that it is a mere 
point of light to our eyes, and it re- 
quires no appreciable time to disappear 
behind the moon. As the moon has no 
perceptible atmosphere, there seems to 
be no gradual dimming of the star be- 
fore its extinction. 

By photoelectric observations, Dr. A. 
E. Whitford, of the University of Wis- 
consin, has measured the actual time re- 
quired for the moon to occult a star. 
Approximately 2/100 of a second elapses 
while a large star disappears behind the 
moon’s limb; this short interval cannot 
be detected by the eye. Dr. Whitford 
has thus used occultations for measur- 
ing the apparent diameters of a few 
stars. Antares was occulted in April, 
and will be again on June 9-10 (see 
page 183). 

Since planets have perceptible di- 
ameters, their occultations are quite 
sensibly gradual. Shortly before dawn 
many years ago the writer, observing 
with a 6-inch refractor, watched Saturn 
with its beautiful ring system creep 
leisurely out from behind the dim 
earthlit part of the waning moon. The 
front cover of the Griffith Observer, 
March, 1947, shows three excellent 
photographs of the “‘piece-by-piece” reap- 
pearance of Jupiter and its four larger 
satellites from behind the dark lunar 
limb. Robert E. Millard, the musician- 
astronomer of Portland, Ore., has de- 
scribed his telescopic observation of a 
similar dawn event as follows: 

“In. 1924 I saw the emersion of 
Venus from the moon’s dark limb. It 
was the most beautiful sight I have 
seen in the sky. The planet itself was 
in the crescent phase and glided out 
from behind the dark part of the moon 
like a little silver boat on a purple sea.” 

Shortly past noon on July 31, 1940, 
an interesting daytime occultation was 
observed at the Evergreen Observatory 
by the summer school astronomy class 
of the University of Oregon. The moon 
and Venus, about three hours west of 
the sun, were both at the crescent phase 
with the cusps pointing down. In the 
deep blue afternoon sky both bodies 
were faintly visible without optical aid. 
Through our telescopes little Venus, 
much the brighter of the two, gradually 
descended — points down — toward 
the round, illuminated side of the big 
moon. Soon the Venusian points 
touched the lunar horizon, slowly sank 
until only the upper, rounded limb of 
the planet was visible — then all was 
gone. Venus had set behind a very 
distant horizon. 





MEDAL AWARD 


For 1949, the American Academy of 
Arts and Sciences has awarded its Count 
Rumford medal for discoveries in the 
fields of light and heat to Dr. Ira S. 
Bowen, director of the Mount Wilson 
and Palomar Observatories. 
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FOR ATM’s 


A BACK-YARD OBSERVATORY AND AN INDOOR TELESCOPE 


OR A LONG TIME I have wanted 

to have a back-yard observatory, as no 
doubt have many other amateurs in all 
parts of the country. With spare time of 
three months and simple hand tools, I 
have reached the point where the exterior 
of my observatory is complete, although 
there is still considerable work to be 
done on the interior. 

The dome has an inside diameter of 
eight feet and the base of the dome is 
6% feet from the floor. The dome frame- 
work is made from circular sections cut 
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KITS CONTAIN: 1. Two specially selected 
well-annealed glass discs. 2. EIGHT GRADES 
OF GENUINE CARBOLON (Silicon Carbide) 
abrasive. Due to its fast cutting and scratch- 
less qualities CARBOLON was selected to 
grind the 200-Inch Mirror for the world’s larg- 
est telescope. 3. Tempered Pitch with CER- 
IUM OXIDE or BARNESITE for polishing. 
| 4. Free copy of our “Beginners Instructions” 
|—an eight-page pamphlet. 

Money-back guarantee that 
| THESE KITS ARE SECOND TO NONE 
| REGARDLESS OF PRICE 


CERIUM OXIDE ..... 4-oz. tin ..... $1.50 
BARNESITE .......... 4-oz. tin .... $1.50 


WE DO POLISHING, PARABOLIZING, 
AND ALUMINIZING 


|'M. CHALFIN OPTICAL COMPANY 
| G. P. O. Box 207, Dept. 1, New York, N. Y. 














from pine planking. The covering is 
aluminum sheeting 0.025 inch thick. The 
dome revolves, and is supported on six 
skate wheels spaced equally around its 
base. There are also six additional skate 
wheels set perpendicular to the others to 
keep the dome on the track while revolv- 
ing. The dome slot is two feet wide and 
its covering is completely removed when 
the telescope is in use. This may seem 
undesirable, but I find it to the contrary. 
From a construction standpoint, there are 
no tracks to make, mount, or align. The 
slot covering is light, slips into place nice- 
ly, and locking depends only on sliding 
one movable piece into place. In almost 
no time at all it can be removed and 
placed on the lawn outside the observa- 





Arleigh J. Oliver at his observatory. 


tory. There seems to be less chance for 
leaks to develop than in a more elaborate 
arrangement. 

The walls of the observatory are of 
pine studding with pine siding covered 
with asbestos shingles. The corner shingles 
are of scrap aluminum left over from the 
dome covering. These are bent 60 degrees 
to conform to the hexagonal shape of the 
observatory. 

The observatory houses a 6-inch refract- 
ing telescope, its object glass of profes- 
sional make. The mounting was built by 
me over a period of years. The mounting 
pedestal is embedded in one cubic yard 
of concrete at the base. This observatory 
is situated approximately eight miles east 
of Sacramento proper. There are no bright 
lights to mar the fine seeing that we 
usually enjoy here. So pretty soon I'll be 
able to settle down to some real observing. 

ARLEIGH J. OLIVER 
2520 Avalon Drive 
Sacramento 15, Calif. 


N THE February issue, Mr. Parmenter 

remarked that many people fail to use 
their instruments because of having to 
“withstand the rigors of observing in the 
chill of the night.” 

I am prompted to describe my 5-inch 
refractor, which is mounted as a Gerrish 
polar telescope. The eyepiece end is 
passed through a short length of 6” pipe, 





Closc-out 
3” Achromatic 
Telescope 
Objectives 


We are sacrificing 
our final lot of 9 
telescope objectives 
of the Harry Ross 
“Double - Star” se- 
ries, because our greatest market is in “‘tailor- 
made” diameters and focal lengths. These are 
the same lenses that originally sold for $60.00. 
We now offer them for $45.00. They have a 3” 
free aperture (75 mm.), 40” focal length (1000 
mm.). This air-spaced lens is strain free, 
mounted in a smooth satin-black aluminum 
barrel. Each lens carries a money back guar- 
antee: “You will be satisfied.”’ Devise any test 
you please for this lens; it must pass. Order 
today and be the proud owner of a real observ- 
atory telescope objective at this low price of 
$45.00. 
TREMENDOUSLY WIDE FIELD 
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3-Element Achromatic Eyepiece 


Six lenses! A great buy. Made of 3 separate 
achromatic elements (illustrated). All outside 
surfaces fluoride coated. In focusing mount. 
1-13/16” (43 mm.) clear aperture, flat field to 
edges. Effective focal length 1144” (32 mm.), 
69° angle, Effective aperture ratio better than 
one (0.9). Outside diameter of mount 21%” (54 
wa), Baa eer plus postage. The above 
wi ushing t stan 4” i 

tubes, $18.00 Hr ee eg oo ete 

RONCHI GRATINGS 


These gratings are ruled 100 lines r inch 
on 24” x24” film. 1” x 1” ruled et - Black 
and white, sharply defined. Two rulings may be 
used for excellent demonstration of interfer- 
ence phenomena. $1.00 per sheet—2 for $1.50 


MAKE THIS - 


ASTRONOMICAL TELESCOPE 
| FOR AS LITTLE AS $6.00 


‘| See the mountains of the moon, Saturn’s rings, 
Jupiter’s moons, nebulae, clusters, the compan- 
ion of Polaris, and other heavenly wonders! 


WITH ALL THE DIFFICULT 
AND TEDIOUS WORK ELIMI- 
NATED you can make a large- 
size, high-powered, reflecting tele- 
scope for little money. Two years 
of intensive research gave us the 
secret of Machine Processing a re- 
flector to a perfection equaling or 
better than the average hand- 
finished mirror of this size. This 
reflector is absolutely optically 
centered. The surface is accurate 
to better than %4 wave length of 
light as indicated by test against 
a master plate, aluminized with 
hard aluminum coating of high re- 
flectivity and long life, GUARAN- 
TEED against peeling or blister- 
ing for one year, Glass is annealed, strain free. 
Built in four hours as described in a recent na- 
tional scientific magazine. Reprint free with 
each kit. Reprint alone 10c. 

This easily built telescope guarantees success 
for the beginner. It gives contrasting, sharp, 
clear images without rainbow effects or fuzz. 
Material for tube and other parts can be found 
around home or purchased for a few cents. 
8” REFLECTOR, PLUS A “FLAT” AND 3 
EYEPIECE LENSES ALL READY FOR YOU 
TO ASSEMBLE INTO AN ACHROMATIC 








(COLOR FREE) DISTORTIONLESS _IN- 
STRUMENT. 3897 F. Lu. ...-cccceceees $ 6.00 
4” Reflector Kit — 56” F. L. ........-- $10.00 
5” Reflector Kit — 67” F. L. .. 7 15.00 


For your first telescope make a 3” or 4”. Ad- 
my" 


vanced workers 5”. 


Include Postage - Remit with Order 
Send 50c for Up-to-the-minute Catalog 


HARRY ROSS 
TELESCOPES - MICROSCOPES 
Scientific and Laboratory Apparatus 

74% West Broadway, New York 7, N. Y. 
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WAR SURPLUS 


BARGAINS!! 


ACHROMATIC TELESCOPE 
OBJECTIVES— Perfect Magne- 
sium-fluoride Coated and _  ce- 
mented Gov't. Surplus lenses 
made of finest Crown and Flint 
optical glass. They are fully 
corrected and” have tremendous 
resolving power. Guaranteed 
well suited for Astronomical 
Telescopes, Spotting Scones, etc. 





Gov't. cost approximately $100. 

Diameter Focal Length Each 
56 mm (2 3/16”) 600 mm (23%”)... $12.50 
83 mm (3%4”) 876 mm (34%4”)..., 28.00 


19.00 


76mm (3”) $81 mm (15”)...... 
81 mm (8 8/16”) 622mm (24%”).... 22.50 
8 Power Elbow Telescope 


< Tremendous Wide An- 
2 gle Eyepiece makes this 
Hh ideal as finder for as- 

tronomical telescopes, 

apparent field of view 

70°. Objective 14%” Di- 

ameter. Amici Erecting 

System. Brass con- 

struction, weight 28 ozs. Small, compact, 1%” 
x 4%” x 414”, Has graduated crossline reticle 
with lamp housing to illuminate reticle. The 
telescope contains a short focal length eye- 
piece, E.F.L. .602”, which has 5 lenses. By far 
one of the FINEST BUYS we have been privi- 
leged to offer to date. Manufactured by Bausch 


& Lomb. 

EEE Te: $18.50 

BRAND NEW (Government Packed). 27,50 
TELESCOPE 


Coated Lenses 


40 POWER 
=e 


Precision American Made Variable Power Tele- 
scope (not war surplus). FOUR TELESCOPES 
in One, 10X, 20X, 30X and 40X. Magnesium- 
fluoride Hard Coated lenses. Achromatic Ob- 
jective lens 24%.” (53mm) dia. Length closed 
9144”, open 27%”. Genuine 
3X ELBOW TELE- 
SCOPE-—Brand new; 
has 1” Achromatic 
Objective, Amici 
Prism Erecting Sys- 
tem, 156” Achro- 


ya matic Eye and Field 
@ Lens. Small, com- 
pact, light weight, 
2 Ibs. 
Gov't. Cost $200. $6.50 


OPTICAL PEEP SIGHT—Use as camera view 
finder, etc. Image appears on bullseye reticle. 
Same principle commercially used by shotcun 
sight mfr. Dia. 37 mm. Weight 1% ozs. Gov- 


ernment cost $10.75. $1 50 


Our price 

27 POWER SPOTTING SCOPE LENS SET. 
This set of lenses will make a Spotting Scope 
comparable in optical quality with scopes 
priced at $75.00 to $100.00. REMEMBER the 
lenses are the heart of the instrument. Con- 
sists of big 56mm (2 3/16”) dia. Coated Ob- 
jective Lens, 2 Prisms, Eyepiece Lenses. In- 
structions. All optics cemented an‘ 

Perfect or near Perfect Set $16.75 
LENS CLEANING TISSUE—Here is a won- 
derful Gov't. Surplus buy of Lens Paper which 
was made to the highest Gov’t. standards and 
specifications. 
a3” 
RIGHT ANGLE PRISMS for photography or 
astronomical telescopes. The prisms have 
square faces, some can be supplied with silver- 


ing. Write for list ‘‘S. 
ea. $ 75 


8 mm Face 
1.25 


covering. Weight 28 ozs. 
-_— 7 


_ 7 a 





23 mm Face ... ea. 


30 mm Face ... ea. 1.75 
38 mm Face ... ea. 2.00 
47mm Face ... ea. 3.00 








Send 3c stamp for Big “Bargain” List 


WE PAY THE POSTAGE 
A. JAEGERS 93-088 95 AVE. 


OZONE PARK 16, N. Y. 
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Rolin Gebelein and the polar telescope. 





machined round on the outside so it | 
turns smoothly on two ball-bearing skate | 
wheels. This prevents the weight of the | 
instrument from falling on the tube. The | 
lower bearing is a Timken roller bearing, 
and the 8-inch flat at the objective end is | 
rotated on this bearing by means of miter 
gears and a flexible cable. 

In operation, the plywood panel is put 
in position after the storm window is 
removed, and the inside window is raised | 
up and hooked in place, giving access to 
the controls of the telescope. We are 
using at present, in place of a finder, a 
very low-power eyepiece, but are work- 
ing up a finder that will operate through 
the main tube by use of a flat that raises | 
and lowers inside the tube. 

My son Rolin and I are very satisfied 
with the arrangement, and feel that the 
comfort obtained by a warm observing | 
room more than offsets the fact that not | 
all of the sky can be seen. 

HARRY GEBELEIN 
1207 Britton Rd., Rochester 2, N. Y. 








From inside the building: plywood panel, _ 
eyepiece, and control for flexible shaft. | 











Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
Price $62.00 
Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 











Complete Telescopes 


Reflectors and Refractors suitable for 
universities and private use. All opti- 
cal parts of the highest quality. 


Ramsden Eyepieces 
that have satisfied hundreds of buyers. 


Equivalent focal lengths 44”, 1/3”, 14”, 
aE te” ‘obdebcctrecs chon sevscees $5.10 each 
Re 5) SERA Ges cviccbashbbudrce 10.20 each 
All standard 114” diameter; postpaid. 


FINDERS that can be swung to either side of 
tube for convenience. 


Send for free price list and description on 
complete Telescopes, Mountings, Combina- 
tion Eyepiece and Prism Holders, Alumi- 
num Mirror Cells, Star Diagonals, Prisms. 


CC. Young 


25 Richard Road East Hartford 8, Conn. 














RAMSDEN EYEPIECES 
$4.20 each 
Professional Make — Excellent Optics 


Brass mounts, 13” dia., easily cleaned, 
1”, %”, %” equivalent focal lengths 


All guaranteed 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 














Popular Size 
Refracting and Reflecting 
TELESCOPES 
EQUATORIAL MOUNTINGS 
& ALL TELESCOPE PARTS 


Price List Folder on Request 


J. M. SCOPEMASTER 
337 E. 81 St., New York 28, N. Y. 

















EYEPIECE 


AND 


OBJECTIVE 
BARGAINS 
Send for Free List 


F. W. BALLANTYNE 
P. O. Box 382 
Point Pleasant 





New York 


























( tmmediete Delivery 
LAMINATED PLASTIC 


TELESCOPE TUBES 


Made of tough, laminated Synthane, a 
technical plastic weighing only half as 
much as aluminum. Strong. Dimensionally 
stable. Easy to machine. Has low moisture 
absorption, and a very low coefficient of 
expansion. Good heat insulator. 

100% black. May be painted but tube it- 
self is solid black all the‘ way through, 
not only on surface. 

Now available in 8” inside diameters, 
lengths 50” to 55” (specify length), wall 
thicknesses 1%”. Price $20 each F.O.B., 
Oaks, Pa. 


SYNTHANE)} Corporation 


OAKS, PENNSYLVANIA 
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Observatory Domes 


All-aluminum, 10’ to 20’ in diameter. 
Domes complete with shutters, track, 
electric drive, and other accessories. 


COMPLETE OBSERVATORIES 


Choice of all-metal or other material. 
Designed to house all types of tele- 
scope. Can be erected by unskilled help 
and most models are portable. We can 
include telescopes as well as large- 
diameter mirrors to order. 


For further information, inquire 


J. O. PAULSON 


R. R. 3, Navarre, Ohio 








New Low Prices on PYREX 
Reflecting Telescope Kits 





90° PRISM of suitable size and two 
setting circles with every PYREX KIT. 


The most complete kits on the market. 
_In addition to the usual supply of abra- 
Sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save hours of work. 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass tool. 


PYREX MIRROR KITS 


eS ceenaaaie 2 ie gees $ 6.75 
es pesoniill ee ee 16.75 
IER” scence NR << Re | euinieta 65.00 


4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 
i i ee Le eee 
SD ane Te: Oh" 3:1 ee 
roee Paid to ist and 2nd postal zones from 


Add 5% 3rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 

















A HOMEMADE PLANETARIUM 


tific article on planetariums in the Jan- 
uary issue is of much interest. I am 
sending a photo of my planetarium pro- 
jector in the belief that there may be 
some people who don’t know that, with a 
little practice, it is easy to turn out an 
inexpensive and simple pinhole projector. 

The aluminum globe was located in a 
secondhand store. Before removing the 
terrestrial the co-ordinate circles 


map, 





were traced with a razor blade. A Nor- 
ton’s Atlas was viewed in a mirror, and 
stars were located, section by section, 
with an automatic center punch. Holes 
made with a small electric drill were too 
large for the stars, so each was covered 
with tape and pricked with a needle. This 
is the neatest way of getting the proper 
sizes of clean little openings. 

The mounting is the equatorial head 
mass-produced for my students at How- 
ard University (Sky and Telescope, VII, 
90, February, 1948). There is no support 
on the north end to cast a shadow. The 
flashlight bulb at the center of the globe 
is mounted on a dowel rod running up 
the polar axis. Diurnal motion is _ pro- 
duced by a spring motor driving a pulley 
which was formerly on my Whizzer 
motorbike. A record-player turntable is 
placed on a shelf under the projector, 
and an optical pointer runs off the same 
transformer that lights the projector. The 
dome is just a parachute hung by several 
hundred strings. 

WILLIAM A. CALDER 
Dept. of Physics and Astronomy 
Agnes Scott College, Decatur, Ga. 





GLEANINGS is always ready to re- 
ceive reports and pictures of amateur 
instruments and devices, and is open 
for comment, contributions, and ques- 
tions from its readers. 














WAR SURPLUS BARGAINS 


Government’s 7 X 50 Binoculars 
Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save More Than \% Regular Cost! 
METAL PARTS—Set 
includes all metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Sturdy Binoc- 
ular Carrying Case is 
optional with each 
set of Metal Parts. 


Stock #842-Y. $39.40 
Postpaid, plus $4.80 
for Case. Total $44.20 
OPTICS-Set includes all Lenses and Prisms needed 
for assembling 7 X 50 Binoculars. These are in ex- 
cellent condition — perfect or near-perfect — and 
have new low reflection coating. 

Stock 75102-Y $25.00 Postpaid 
Note: These are fine quality standard American- 
made parts (not Japanese, French or German). 


NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


ARMY’S 6 X 30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars (Waterproof Model). 
Everything you need—ready for assembly. When 
finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
ished. Complete assembly instructions included. 

EEE os étveczeccucagees $40.00 Postpaid 

plus $8.00 tax—-Total—$48.00 

ASTROGRAPH FILM—Consists of 7 spools of 

film with a range from 45° south latitude to 6814° 

north latitude. 

Stock #77-Y $16.50 Postpaid 

MOUNTED ANASTIGMAT LENSES — Use for 

Projectors, Enlargers, Copying Cameras. Complete 
with Shutter and Diaphragm. Value about $20. An 
excellent buy. WE WILL INCLUDE FREE IL- 
LUSTRATED BOOKLET on HOW TO MAKE 
YOUR OWN ENLARGER. 

Stock #8004-Y Speed f/7.7, focal length approx. 
127 mm. Suitable for pictures, negatives, posi- 
tives up to 344” x 414” $7.50 Postpaid 

Stock #8006-Y Speed of f/7.7, focal length approx. 
100 mm. Suitable for pictures, ete. up to 
2%” x 344” $8.50, Postpaid 

Stock #8007-Y Speed of f/6.3, focal length ap- 
prox. 100 mm. $9.50 Postpaid 

We have over 200 different sizes and focal lengths 

of. Plano-Convex, Double Convex, Concave, and 

| Meniscus Lenses, priced from 6c to 30¢ each. 

| Write for Catalog Y. 

| MOUNTED TELESCOPE EYEPIECE Kellner 
| type. Excellent astronomical and other telescopes. 
| War Surplus. Government cost about $18.00. Focal 
ilength ?4 mm. Lers diameter 23 mm. Unusually 

wide field. 

Stock #5189-Y $3.25 Postpaid 
| ADAPTER MOUNT (not surplus)—2%” long with 
| standard 14” O.D. for use on astronomical tele- 
| scopes. Threaded so Stock #5189-Y screws into it. 
| Black anodized. ; 
| Stock 75190-Y $1.00 Postpaid 
| NEW BULLETIN on our BIG VARIETY OF 
| PRISMS—Over 50 different right angle Prisms, 
| Rhomboidal, Binocular Porro, Leman, Porro-Abbe, 
| Brashear-Hastings, Penta, Dove, Pentagon, Ocu- 
| lar, and Amici Roof Prisms. Also Beam Splitters, 
| Wedges and many others. Request Bulletin Y. 
| TELESCOPE EYEPIECE—Consists of 2 Achro- 

matic Lenses, F. L. 28 mm. in a metal mount. 
| Stock 5140-0 ....ccccceccceees $4.50 Postpaid 


MOUNTED PROJECTING LENS SYSTEM 


F.L. 91.44 mm. (just right for 35 
| mm. Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 
Steck #4033-Y .. $3.00 Postpaid 
| THREADED OUTSIDE MOUNT 
| FOR FOCUSING ABOVE SYS- 
| TEM (Not Illustrated) — 
| Stock #715-Y .. $1.00 Postpaid 


| SLIDE PROJECTOR SETS—Consist of all un- 
mounted lenses you need to make the following 


size projectors: 
Stock #4038-Y — 2144” x 214” .... $3.35 Postpaid 
$3.35 Postpaid 


Stock 74039-Y — 214” x 344” .... 
| Stock #£4029-Y — 35 mm. ........ $2.85 Postpaid 


| We Have Literally Millions of WAR SURPLUS 
LENSES AND PRISMS FOR SALE AT BAR- 
|GAIN PRICES. Write for Catalog “Y”—FREE! 


| Order by Stock No. Satisfaction Guaranteed. 


EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 
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| 
Revolving | 
Observatory Domes | 


Electric Motor Driven 
Diameter 10 Feet to 30 Feet 





Track and skeleton framework. 

All parts without skin. From 

$750.00 to $2,500.00 F. O. B. 
Englewood, N. J. 





Complete job from $1,500.00 to 
$5,000.00 and expenses of two 
men, or more. 


ELECTRIC SIDEREAL CLOCK 








Guaranteed rate — less than 6 
minutes slow in 100 years. $36.00 


NEW DESIGN OF SPRINGFIELD CASSE- 
GRAIN mounting with no overhead counter- 
weight and plenty of room for the knees and 
feet by offset column for most comfortable 
observing. Motor driven slow motions in both 
axes as well as synchronous sidereal drive on 
polar axis. Universal switch held in hand or 
pocket will move the telescope slowly to any 
part of the sky. 13” circles, 1440 divisions. 
REAL OBSERVATORY EQUIPMENT. 
MONTHLY PAYMENTS 

For information on mountings and observ- 
atory equipment, see February issue. 


Haines Scientific Instruments 


Box 171, Englewood, New Jersey 
Telephone: ENglewood 3-3441-J 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


SATELLITES OF SATURN 


Two of Saturn’s satellites are under- 
going phenomena similar to those of Ju- 
piter’s bright moons, and the following 
table is adapted for United States observ- 
ers from the Handbook of the British As- 
tronomical Association. The date is given 
first, then the time (UT), the name of the 
satellite (Te—Tethys, Di—Dione), and 
the event: eclipse immersion I, eclipse 
emersion E; occultation disappearance D, 
occultation reappearance R; transit of 
satellite T; transit of shadow S. 

Only the times of beginning of T and 
S are given. For Tethys T takes 80 min- 
utes at the beginning of May and about 
95 minutes by the middle of June. Tethys 
shadow transits take about 135 minutes to 
145 minutes, while Dione shadow transits 
require 50 minutes at the beginning of 
May and about 90 minutes by June 15th. 
The magnitudes of these satellites are 10.5 
for Tethys and 10.7 for Dione, and their 


respective synodic periods are 14 21h3 
and 24 17h,7, 

May 3, 2:48 Di I, 3:55 Di E; 4, 8:30 
Te T, 8:40 Te S; 5, 7:09 Te D, 9:37 
ae: ;6, 5:49. Te T, 5:59 Te S;. 7, 88 
ae: D,- 5:4 DES, 6:37 Fe E;:- 8. 247 
Le: Tye:18 Te'S; 9, 1:46 Te ‘DD, 4:56 
me G31, 3:56: Te B,: 7232 Di 1, Far 
Di E; 14, 1:33 Di I, 2:51 Di E; 18, 4:00 
DiS; 22,°6:37 Di 1, 0:56 Te: D, B82 
i. E, 9:52 Te EB; 23; 536 Te: 7; 30 
Le: 24, 4515 Te D, 6:51 Te BE; 25, 2354 
7e 2; 306-Te-S: 26, 2:33 Te DBD, Ao 
we 186; 29, 246 DiS. 

June 2, 5:23 Di I, 6:56 Di E; 8, 6:44 
Te D, 9:26 Te E; 9, 5:23 Te T, 5:40 
fe 3:10, 402. Te -D, 685. Te EB; oy 
ocae “te. 1, 2:98: te S32 0321. Tea 
4:04 Te E; 13, 4:09 Di I, 5:49 Di E. 





METEORS IN MAY 

Amateur observers may wish to watch 
for the so-called Eta Aquarid meteors in 
the pre-dawn skies from May 4th to 6th, 
when up to 10 meteors per hour may be 
counted. The Handbook of the British 
Astronomical Association for 1948 states 
that there are grounds for believing that 
the Eta Aquarids are merely the begin- 
ning of the great daylight Piscid stream 
observed by radar. In the 1949 Handbook 
this shower is divided into nine streams, 
beginning May Sth and extending to July 
18th. 


MOON PHASES AND DISTANCE 


a May 5, 21:33 
ee rs May 12, 12:51 
ee, Cee ee May 19, 19:22 
ape ae May 27, 22:24 
Paret: QURTOEE: 6 des neo ss June 4, 3:27 

May Distance Diameter 
Perigee 104 15h 224900 miles 33’ 00” 
Apogee 224 14h 251,600 miles 29 31” 
Moon runs high May 2: +28° 17’ 


Moon runs low May 15: —28° 15’ 
Moon runs high May 30: +28° 12’ 





VARIABLE STAR MAXIMA 


May 3, T Cephei, 5.8, 210868; 6, S Vir- 
ginis, 7.1, 132706; 7, V Coronae Borealis, 
7.4, 154639; 11, R Carinae, 4.6, 092962; 
15, T Aquarii, 7.9, 204405; 26, V Cassio- 
peiae, 7.9, 230759. June 1, R Octantis, 7.9, 
055686; 3, R Canum Venaticorum, 7.7, 
134440a; 6, R Reticuli, 7.7, 043263. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, 
which gives the rough right ascension (first four 
figures) and declination (bold face if southern). 





MINIMA OF ALGOL 


MARY 3a: einai: a, caste: 8, 203i: i, 
17:20; 14, 14:09; 17, 10:57; 20, 7:46; 23, 
4:35; 26, 1:24; 28, 22:13; 31, 19:02. June 3, 
15:51; 6, 12:40; 9, 9:29, 

These predictions are geocentric (corrected for 
the equation of light), based on observations made 


in 1947. See Sky and Telescope, Vol. VII, page 
260, August, 1948, for further explanation. 





Dow! Saturn 3 Inch 
PORTABLE REFRACTORS 








For the first time an instrument capable of 
| serious astronomical research is available 
for less than $200.00! The Saturn 3 Inch 
Portable Refractors are precision made by 
the West’s largest makers of observatory 
instruments; objective lenses are highest 
grade precision ground, achromatic f-15 
| crown and flint glass, all moving parts are 
precision machined. 

Although the Saturn 3 Inch Refractor has 
| a 45 inch focal length, the instrument is 
easily portable, weighing less than thirty 

pounds, including tripod. 

Saturn 4 Inch Portable Refractors from 
$345.00; larger instruments manufactured 
to order. 

Write for literature giving full information 


on the Saturn Refractors. 


2530 Grove Street 
Berkeley, California 























THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury attains greatest elongation 
east on May 10th, 21° 32’ from the sun. 
This will be the most favorable apparition 
this year, Mercury actually setting after 
twilight ends; it will be situated 8° north 
of Aldebaran, and of magnitude +0.6. On 
the Ist of May, the planet is just south 
of the Pleiades, setting 1% hours after 
the sun. 

Venus, having passed conjunction with 
the sun last month, comes into view at 
the end of May, setting nearly an hour 
after sunset. The planet will be of magni- 
tude —3.4, and should be visible with the 
unaided eye. 

Mars is in the morning sky, too close 
to the sun to be seen. 

Jupiter rises about midnight local time. 
It begins retrograde motion on May 20th, 


hence appearing almost stationary all 
month. The Jovian magnitude is —2.0, 
and the telescopic disk is about 42 seconds 
of arc in diameter. 

Saturn reaches eastern quadrature with 
the sun on May 2lst, appearing on the 
meridian at sunset. It is moving slowly 
eastward, gradually increasing its dis- 
tance from Regulus. 

Uranus is approaching the sun, and can- 
not be well observed. 

Neptune will be favorably placed for 
telescopic observation, on the meridian 
about 9 p.m. It is retrograding in central 
Virgo, between the stars 44 and 38, mov- 
ing past the latter star at the end of the 
month. See page 134, March issue, for a 
chart of Neptune’s path. 


E. O. 








Splendors of the Sky 


36 pages of astronomical photo- 
graphs and pictures, many full-size 
— 814 x 11%. Fine-screen halftones 
printed on heavy coated paper. 
As an addition to your own library, 
or for a gift to friends or children, 
Splendors of the Sky cannot be 
equaled at this price. 
35c each — send 5c postage please 
Sold at all planetariums: 
Adler, 900 E. Achsah Bond Drive, 
Chicago 5, IIl. 

Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 
Fels, Franklin Institute, Philadel- 

phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station, Los Angeles 27, Calif. 
Hayden, Planetarium Book Corner, 

New York 24, N. Y. 














OCCULTATION PREDICTIONS 


May 2-3 49 Aurigae 5.0, 6:32.0 +28-03.8, 
5, Im: FB: 2:486:.-—-1.3 —02 67. Em: ¥ 
3:33.0: +04. —2.3- 319. 


May 3-4 Upsilon Geminorum 4.2, 7:32.8 


+27-00.7, 6, Im: H 2:54.0 38. 
Ce Ss eee 
May 8-9 Eta Virginis 4.0, 12:17.3 


-0-23.0, 11, Im: H 8:02.4 —2.7 +0.2 61. 
Em: H 8:30.8 +0.5 —3.6 11. 

June 9-10 Alpha Scorpii 1.2, 16:26.3 
26-19.2, 13, Im: A 2:39.88 —1.0 —0.3 
138; B 2:38.0 —1.0 —0.1 135; C 2:38.3 
0.5 —0.9 154; D 2:33.6 —0.6 —0.4 147; 
E 2:43.4 ... : 193. Em: A R463 —2i 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are 
Greenwich civil or Universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the UT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











+0.2 263; B 3:470 —19 +02 266; 
C 3:361 —2.5 +08 251; D 3:346 —2.1 
+0.7 257; E 2:55.0 . . 213. 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
all data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 
nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 


Longitudes and latitudes of standard stations 
are: 
A +72°.5, +42°.5 E +91°.0, +40°.0 
B -+738°.6, +45°.6 F +-98°.0, +30°.0 
C +77°.1, +88°.9 G +114°.0, -+50°.9 
D +79°.4, +48°.7 H +120°.0, +36°.0 
I +123°.1, +49°.5 
The a and b quantities tabulated in each case 


are variations of standard-station predicted times 
per degree of longitude and of latitude, respectively, 
enabling computations of fairly accurate times for 
one’s local station (long. Loe, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your standard time. 





Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. The star name or number, 
Greek letter, and visual magnitude 
to hundredths are given for each 
star. Mappa Coelestis Nova is dec- 
orative, and provides in a readily 
accessible form a mine of informa- 
tion for the stargazer. 


$3.50 postpaid 


Moon Sets 


|| Eighteen full-sized plates, nine of 
|| the first-quarter and nine —s 
|| the last-quarter moon, from Lic 
|| Observatory negatives. Printed on 
|| heavy coated stock, each plate on 
|| a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 


$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 
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DEEP-SKY WONDERS 


HIS MONTH, instead of individual 

charts, we have one large area extend- 
ing roughly from 12 to 13 hours and 
+10° to +20° from the Beyer-Graff At- 
las. This borderline between Coma and 
Virgo is one of great confusion of exterior 
galaxies. A fair telescope cannot find a 
spot where faint images are not half seen, 
This is the northern half of the famous 
Coma-Virgo region of galaxies. Our next 
installment will treat similarly an equal 
area south of this one. 

The list gives New General Catalogue 
number; Messier number, if any; position 
in 1950 co-ordinates; magnitude; apparent 
size; and type (see diagram). To facili- 
tate finding, the objects have all been 
labeled on the Atlas of the Heavens chart 
opposite. The back cover is a photograph 
of perhaps the richest portion of this en- 
tire region (see In Focus). 











ELLIPTICAL NEBULAE 


Es Ev 














The sequence of types of extragalactic nebulae, from the book, “Realm of the 
Nebulae,” by Edwin P. Hubble. SO is a transition stage at which structure, 
not always spiral, can just be detected. Compare the larger images on the back 
cover with the diagram, and then check your identifications in the table below. 
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WALTER SCOTT HOUSTON 
NGC M_ R.A. Dec. Mag. Size Type ; 4379 a: 06 BO: AD esicecsies re 4550 32.9 
1 8 ? 4382 85 228 1828 105 40-25 E 4552 89 33.1 
e 4380 22.9 1017 128 33-20 S 4561 33.6 
4064 1°46 718 43.128 35-15: S 4383 23.0 1645 12.9 1.2-0.7 E 4564 34.0 
4124 5.6 1040 125 3.614 S 4388 ona. 12:00: 1es eas 4567 34.0 
4152 8.1 1619 12.7 1009 §S 4394 23.4 18 29 12.2 4.0-3.5 SBb | 4568 34.1 
4168 98 1329 128 1414 E 4406 86 23.7 1313 109 38-29 E 4569 90 343 
4178 10.2 1109 124 47-19 § 4419 24.4 1519 12.2 2.3-0.7 Sc 4571 34.3 
4189 Bue 20 42; TRO es ane 4425 Sy iis + ' Wes DS agin teatro wats 4579 58 35.1 
4192 98 113 1511 11.4 8.0-2.0 Sb 4429 249... 11:23 . 21.7 “SH40: Sa 4595 37.3 
4212 13.1 1411 12.1 2.6-18 Sc 4435 a2: wl Us 1648 = 4596 37.4 
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12.7 
11.3 
12.9 
12.1 
12.3 
12.2 
11.2 
12.8 
11.0 
13.1 
12.2 
12.7 
11.4 
12.2 
12.3 
12.0 
10.6 
11.8 
11.7 
12.3 
12.0 
12.6 
12.0 
12.0 
11.8 
12.1 
13.1 


12 30 
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19 36 
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As in our February and 
March issues, this Bey- 
er-Graff chart is to a 
scale of one centimeter 
to each degree; star 
dots are by magnitude 
intervals; limiting mag- 
nitude is 9; but in this 
case north is at the top 
of the chart. Co-ordi- 
nates are for 1950. Orig- 
inally plotted objects 
are X’s; those added to 
complete the listing 
from Harvard “Annals” 
88 are crosses (+), 
and their positions are 
approximate. Two ob- 
jects not listed have 
been elimnated, so the 
chart and the list should 
agree, except for NGC 
4147, which is a globu- 
lar cluster, and NGC 
4064, which is off the 
edge of this chart. 











In Focus 


T HARVARD’S Oak Ridge station 

in Harvard, Mass., the newest instru- 
ment is the Jewett memorial telescope, a 
Schmidt camera with a 33-inch mirror and 
24-inch correcting plate. Its focal length 
is 84 inches, giving a plate scale of 98 
seconds of arc per millimeter, but its field 
of fine images extends over all of its 8- 
by-8-inch plate (190 millimeters wide). 
From along one edge of a routine photo- 
graph taken with this telescope our back 
cover has been enlarged about five times, 
to show a striking region of galaxies 
straddling the border of Virgo and Coma 
Berenices, at a distance of about eight 


million light-years from the solar system. 

This Schmidt telescope orients the field 
on the plate at 45° to compass directions. 
Thus NGC 4459, the conspicuous elliptical 
galaxy in the lower left corner of the back 
cover, is in the north corner of the field. 
To its right, nearly centered, is NGC 4477. 
Above that, one of two galaxies is NGC 
4461, a spiral whose type is indefinite, as 
indicated by the colon in its listing in 
Deep-Sky Wonders. At its left is a 
smaller object too faint to list there. A line 
through NGC 4461 to NGC 4459 runs 
practically from south to north. Just 
above the center of the back cover is 
another pair of galaxies, NGC 4435 and 
4438. Above these, with the aid of charts 
in Deep-Sky Wonders, the reader may 
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A portion of the “Atlas of the Heavens,” on which have been plotted the posi- 
tions and designations of all the galaxies listed for this region in Harvard “An- 
nals” 88, except NGC 4425, for which there was no space. On the back cover, 
this galaxy is about three inches from the top and nearly four from the right. 





CLEVELAND EXHIBIT RULES 
AND CONVENTION NOTES 


(Continued from page 173) 


stracts of at least 50 words. ‘These 
should be sent to the executive secretary 
of the Astronomical League, James B. 
Rothschild, 209 West 21 St., New York 
11, N. Y. As already announced, the 
time for oral presentation shall not nor- 
mally exceed 10 minutes, and complete 
papers or more extensive abstracts may 
be submitted before the close of the con- 
vention, for later inclusion in the printed 
proceedings to the extent that space 
permits. 


Paging All Juniors 

A special notice to junior astronomers 
calling upon them to take an active part 
in the convention has been issued by 
Grace C. Scholz, chairman of the Astro- 
nomical League committee on junior ac- 
tivities. She writes: 

“We would especially like to have jun- 
iors present short papers on their activi- 
ties and astronomical subjects of interest 


to them. In the exhibit, there will be a 
special prize for the best instrument of 
any type constructed by a junior 18 years 
of age or under. If you have an entry, 
follow the exhibit rules, and take your 
instrument with you or have it brought 
to Cleveland.” 


Accommodations 


The Wade Park Manor, East 107th 
St. and Park Lane, Cleveland (hotel 
headquarters for the convention), and 
the Tudor Arms Hotel, Cleveland 6, 
are conveniently located with regard to 
the meeting place. All reservations are 
to be made directly with these or other 
hotels and the numerous tourist homes 
in the vicinity. Rates at the Wade Park 
Manor are: single, $5.50 per night; 
room with twin beds, $8.50. The Tudor 
Arms has all double rooms with twin 
beds, from $7.00 to $10.00 per room. 
Meals will be taken at various restau- 
rants in the neighborhood of the physics 
building of the Case Institute of ‘Tech- 
nology, where the convention sessions 


will be held. 


identify NGC 4406, 4425 (not on this 
chart), 4388, and 4374. Compare their 
images with their classifications. Many 
other fainter galaxies in the field indicate 
the richness of the metagalaxy in this 
direction. 








Sky - SCOPE 


The new and improved 314-inch 
Astronomical Telescope that 
amateurs everywhere are 
talking about. 
Completely Assembled -—— Not a Kit 
Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 
Price $25.00 plus expressage 


We invite your attention to our free bro- 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 























SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 
8 cents a word, including address; minimum 
ad 20 words. Remittance must accompany or- 
ders. Write Ad Dept., Sky and Telescope, Har- 
vard College Observatory, Cambridge 38, Mass. 





WANTED: 3” or 4” refractor, 4” preferred. 
Must be in new condition and priced reason- 
ably. Wesley Wilson, 824 Spruce St., Quincy, 
Ill. 





BUSCH BINOCULAR, pill box, coated optics, 
80-mm. objective, 10x magnification.. Mounted 
on sturdy adjustable tripod. Fine for observa- 
tion and spotting purposes. Value $400.00 new, 
reconditioned price $250.00 complete. Send for 
our 8-page list of camera and projector bargains. 
All leading makes. Paul L. Brand & Son, 
2153 K St., N. W., Washington 7, D. C. 


IMPROVE DEFINITION, banish diffraction ef- 
fects. Combine our pyrex elliptical diagonals 
with circular spider for startling results. We'll 
quote. Give inside tube diameter and secondary 
size desired. Valley View Observatory, Pitts- 
burgh 14, Pa. 








TELESCOPES & ACCESSORIES: If you want 
good optics and accessories for your astronomi- 
cal studies, send for our catalogue. We will 
also submit prices on photometers and associated 
equipment for stellar photometry. Laboratory 
Optical Co., 76 Interhaven Ave., Plainfield, N. J. 





FOR SALE: Mounted 4”, 5”, and 6” refractor ob- 
jectives of first quality. $100.00, $200.00, and 
$300.00. Correspondence invited. Earl C. Wither- 
spoon, Sumter, S. C 


FOR SALE: 4” altazimuth refractor, 5-foot brass 
barrel with finder ; four oculars f.1. 6.2, 10.1, 15, 
20.2 mm. each with sun prism. Heavy col- 
lapsible rosewood tripod, ratchet for elevating 
barrel; 22” tube for terrestrial observation; 
6-foot mahogany transportation box houses 
telescope and accessories. Outfit imported 50 
years ago at $750.00 in excellent condition. 
Bargain at $425.00. Reason for sale: Just 
bought 7” Brashear refractor. L. L. Rice, Ware 
Neck, Va. 








MOUNTINGS: Built to order. Send me your 
needs. Clock drives, cells, and parts. Will 
edge mirrors up to 16” size, to fit cell. Leo F. 
Grandmontagne, 199 Wychwood, Youngstown 5, 
Ohio. 





LABCOTE: Lens coating for your telescopes, 
binoculars, cameras, etc. LABFLECT: Fluoride 
protected aluminizing. 6” mirrors, $3.50; 8”, 
$4.50 FOB. Eyepieces for sale: Kellner wide 





field, achromatic, coated, 1 1/16” E.F.L., 144” 
diameter, $5.00. Price list and information on 
request. H. Leroy Benfer, Box 5160, Wash- 
ington 19, D. C. 
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HERE AND THERE WITH AMATEURS 


*Members receive Sky and Telescope as a privilege of membership. tMember organizations of the Astronomical League. 


State City Organization 
ALABAMA Gadsden Ala. A.A. 
CALIFORNIA Los Angeles L.A.A.S. 

Norwalk Excelsior Tel. Club 
Oakland *Eastbay A.A. 
Palo Alto +*Peninsula A.S. 
Sacramento *Sac. Val. AS. 
San Diego Ast. Soc. of S.D. 
San Diego tA.T.M. Ast. Club 
CONNECTICUT New Haven +New Haven A.A.S. 
Norwalk Norwalk A.S. 
Stamford *Stamford A.A. 
DIST. COL. Washington tNat’l. Cap. Ast’ mers 
FLORIDA Daytona Beach PD. B. Stargazers 
Jacksonville *J.AAC, 
Key West +Key West AC. 
Miami South’n Cross A.S. 
GEORGIA Atlanta Atlanta Ast’ mers 
ILLINOIS Chicago +*Burnham A.S. 
Geneva *Fox Valley A.S. 
Joliet tJoliet A.S. 
Moline +* Popular A.C. 
INDIANA Indianapolis -+/ndiana A.S. 
KANSAS Topeka *Topeka A.A.S. 
Wichita +* Wichita A.S. 
KENTUCKY Louisville 7L’ville A.S. 
Owensboro +* Owensboro A.C. 
LOUISIANA New Orleans 4S. of N.O. 
MAINE Portland +A.S. of Maine 
MASSACHUSETTS Cambridge +*Bond A.C. 
Cambridge +*A.T.M.s of Boston 
Springfield +*S field Stars 
Worcester +* Aldrich A.C. 
MICHIGAN Ann Arbor +*Ann Arbor A.A.A. 
Battle Creek +B. C. A.A. Club 
Detroit +* Detroit A.S. 
Detroit +*N.W. Detroit AS. 
Kalamazoo +Kalamazoo A.A.A. 
Lansing +*Lansing A.A. 
Pontiac *Pontiac A.A.A. 
MINNESOTA Duluth +*Darling A.C. 
Minneapolis M’ polis A.C. 
MISSOURI Kansas City *A4.A. & T.M.s 
St. Louis St. Louis A.A.S. 
NEVADA Reno A.S. of Nev. 
NEW JERSEY Jersey City +Revere Boys Club 
Teaneck +Bergen Co, A.S. 
NEW YORK Buffalo +* A.T.M.s & Observers 
New York * 4.A.A. 
New York tJunior A.C. 
Rochester Rochester A.C. 
Schenectady +S’tady A.C. 
Wantagh Long Island A.S. 
N. CAROLINA Greensboro +*Greensboro A.C. 


Roeky Mount Hi-Y A.C. 
Winston-Salem +* Forsyth A.S. 


OHIO Cincinnati *Cin. A.A. 
Cincinnati *Cin. A.S. 
Cleveland Cleveland A.S. 
Columbus *Columbus A.S. 
Dayton A.T.M.s of Dayton 
Warren tMahoning Val. A.S. 
Youngstown *Y’town A.C. 
OREGON Portland +*Portland A.S. 
Portland tA.T.M. & Observers 
PENNSYLVANIA _ Beaver +*Beaver Co. A.A.A. 
Philadelphia +A.A. of F.I. 
Philadelphia ‘*Rittenhouse A.S. 
Pittsburgh -<?**4.4.A. of P’ burgh 
RHODE ISLAND Providence Skyscrapers, Inc. 
S. CAROLINA Columbia North’n Cross A.S. 
TENNESSEE Chattanooga = Barnard A.S. 
Nashville *Barnard A.S. 
TEXAS Houston Houston A.S. 
UTAH Salt Lake City A.S. of Utah 
VERMONT Springfield Springfield T.M.’s 
VIRGINIA Norfolk +*A.A.S. of Norfolk 
WASHINGTON Tacoma Tacoma A.A. 
Yakima +* Yak. Am. Ast’mers 
WISCONSIN Madison +Madison A.S. 
Milwaukee +*Milw. A.S. 
CANADA Montreal RASC, Montreal 
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COD DOCOMO OND -~1-1O DODO MOOD O-+~1-10 CoOMmMO-1R C4 


33s 


. 


Time 


Ist Thu. 


2nd Tue. 


Thu. 
lst Sat. 
Ist Fri. 


Ist Fri. 


2nd, 4th Mon. 


4th Sat. 
Last Fri. 
3rd Fri. 
Ist Sat. 
Alt. Mon. 


Ist, 3rd Mon. 


Ist Wed. 
Every Fri. 
3rd Fri. 
2nd Tue. 
Ist Tue. 
3rd Mon. 
Wed. 

Ist Sun. 
2nd Mon. 
Ist Wed. 
Ist Tue. 
3rd Sat. 
Last Wed. 
2nd Fri. 
Ist Thu. 
2nd Thu. 
2nd Wed. 
Ist, 3rd Tue. 
2nd Mon. 
2nd Fri. 
2nd Sun. 
Ist Tue. 
Sat. 


Ist, 3rd Wed. 


2nd Thu. 
Ist, 3rd Fri. 


Ist, 3rd Wed. 


4th Sat. 
Sat. 

4th Wed. 
Mon., Tue. 
2nd Wed. 


Ist, 3rd Wed. 


Ist Wed. 
4th Fri. 
Alt. Fri. 
3rd Mon. 
Sat. 

Ist Thu. 
Tue. 

Last Fri. 
2nd Fri. 
3rd Wed. 
Fri. 

Last Tue. 
3rd Sat. Eve. 
Thu. 

Ist Fri. 
Ist Wed. 
2nd Tue. 
4th Tue. 
3rd Fri. 
2nd Fri. 
2nd Fri. 
Mon. or Wed. 
Every Mon. 
2nd Fri. 
2nd Thu. 
Last Fri. 
2nd Fri. 
Ist Sat. 


2nd, 4th Thu. 


Ist Mon. 

2nd Mon. 
2nd Wed. 
2nd Mon. 
Every Sat. 


Meeting Place 


Ala. Power Audit. 


Griffith Obs. 


Excelsior Union H.S. 


Chabot Obs. 


Community Center 
lst Tue., bi-mon.Sacramento College 
504 Electric Bldg. 
3121 Hawthorn St. 


20 York St. 
Private houses 


Stamford Museum 
Comm. Dept. Audit. 
500 S. Ridgewood Ave. 


Private homes 
Private homes 


M. B. Lib. Grounds 
Agnes Scott College 
Chi. Acad. of Sci. 
Geneva City Hall 
Jol. Township HLS. 


Sky Ridge Obs. 
Riley Library 
Topeka HLS. 


seeeeseeeeee 


Univ. of Louisville 


Public Library 


Cunningham Obs. 


Private homes 
Harvard Obs. 
Harvard Obs. 
Private homes 


Mus. Natural Hist. 


U. of Mich. Obs. 


Kingman Museum 
Wayne U., State Hall 


Redford H. S. 
Private homes 
Technical H. S. 
Private homes 
Darling Obs. 
Public Library 
Private homes 
Private homes 
Univ. of Nevada 


Gregory Mem. Obs. 
Obs., 107 Cranford PI. 


Mus. of Science 


Amer. Mus. Nat. Hist. 
Amer. Mus. Nat. Hist. 
Univ. of Rochester 
Schenectady Mus. 


Private homes 


Woman’s Coll., U.N.C. 


YMCA 
Private homes 
Cincinnati Obs. 


5556 Raceview Ave. 
Warner & Swasey Obs. 


MeMillin Obs. 
Private homes 
Private homes 


Homestead Pk. Pav’n. 


Central Pub. Lib. 


Private homes 


Com’y Bldg., Tamaqui 
Franklin Institute 
Morgan Physics, U.Pa. 
Buhl Planetarium 
Ladd Observatory 
Melton Observatory 
Jones Observatory 


Vanderbilt Univ. 


Mus. Nat. Hist. Annex 
City and County Bldg. 


Stellafane 
Museum of Arts 


Coll. of Puget Sd. 
Cha. of Comm. Bldg. 


Washburn Obs. 
Public Museum 


4052 Wilson Ave. 


Communicate With 


Brent L. Harrell, 1176¥ or 55 

H. L. Freeman, 853% W. 57 St. 

Geo. F. Joyner. 410 Sproul St. 

Miss H. E. Neall, 1626 Chestnut, B’keley 
Miss D. Rossiter, 922 Roble Ave., Menlo Pk. 
Mrs. Helen Schopke, 3111 12 Ave. (17) 
W. T. Skilling, 3140 Sixth Ave. 

G. A. Sharpe, 4477 Muir, Bayview 3757 
Mrs. Eda Becroft, Box 28, Yalesville 

Mrs. A. Hamilton, 4 Union Pk., 6-5947 
Wm. L. Dutton, Box 331, Noroton 

Jewell Boling, 1717 P St. NW, Du. 2969 
Rolland E. Stevens, 500 S. Ridgewood 

E. L. Rowland, Jr., 442 St. James Bldg. 
W. M. Whitley, 1307 Div. St., 724-R 

A. P. Smith, Jr., 426 S.W. 26 Rd. 

W. A. Calder, Agnes Scott College 

J. M. Showalter, 6200 Kenmore Ave. 
Joseph Zoda, 501 S. 6th, St. Charles 

Mrs. Robert L. Price, 403 Second Ave. 
Carl H. Gamble, Route 1 

E. W. Johnson, 808 Peoples Bank Bldg. 
Miss N. Utschen, 1607 Wayne Ave. 
Dollie Ratcliff, 801 Maple, 2-1822 

B. F. Kubaugh, 621 34th St. 

Herman Batt, 1507 Hathaway St. 

Dr. J. Adair Lyon, 1210 Broadway 

H. Harris, 27 Victory Ave., S. Portland 
Miriam Dickey, Harvard Observatory 
Frank M. Roe, 35 Pemberton St. (40) 

F. D. Korkosz, Mus. Nat. Hist., 2-4317 
Ralph A. Wright, 4 Mason St. 

Stewart W. Taylor, 1106 Birk Ave. 

Mrs. W. V. Eichenlaub, 47 Everett St. 

E. R. Phelps, Wayne University 

John W. Broxholm, 21412 Pickford 

Mrs. G. Negrevski, 2218 Amherst, 31482 
Mrs. T. A. Louden, 940 Bensch St. (14) 
Mrs. M. Chircop, 147 Prospect St., 21455 
R. Schmidt, 1910 Hughitt, Superior, Wis. 
Mrs. M. S. Skahen, 500 Ridgewood Ave. (4) 
Reginald’ Miller, Merriam, Kans. 

A. M. Obrecht, 2913 Park Ave. 

G. B. Blair, University of Nevada 

Enos F. Jones, 339 Wayne St. 

J. M. Stofan, 332 Herrick 

R. M. Missert, 29 Crosby Ave.. Kenmore 
G. V. Plachy, Hayden Plan., En. 2-8500 
J. Rothschild, Hayden Plan., En. 2-8500 
Mrs. R. Dakin, Bushnell’s Basin, Pittsford 
G. Staffa, 32 Front St. 

A. R. Luechinger, Seaford Ave., 1571 

Mrs. Fdith Settan. 1030 W. Market St. 

J. A. Harper, YMCA 

Kenneth Shepherd, 703 W. E. Blvd. 

T. R. Stoner, RR 8, Cin. 30, Be. 7937-R 
A. Moore, Hopkins & Letitia Sts., Amelia 
Virginia Burger, Warner & Swasey Obs. 
J. A. Hynek, Ohio State Univ. 

F. E. Sutter, RR 7, Bx. 253A (9) 

S. A. Hoynos, 1574 Sheridan, NE, 25034 
F. W. Hartenstein, 905 Brentwood 

H. J. Carruthers, 427 S. E. 61 Ave. 

N. C. Smale, 831 N. Watts St. 

Mrs. R. T. LuCaric, Box 463, Baden 
Edwin F. Bailey, Rit. 3050 

Sarah Lippincott, Sproul Obs., Swarthmore 
Charles H. LeRoy, R.D. 2 (15) 

Ladd Obs., Brown U., Ga. 1633 

Dr. L. V. Robinson, Univ. of S. C. 

C. T. Jones. 302 James Bldg., 7-1936 
Miss J. Saffer, 446 Humphrey St. (10) 
Mrs. J. Murray, 1007 W. Gray (6) 
Junius J. Hayes, 1148 East 1 S. 

John W. Lovely. 27 Pearl St., 535-W 

A. Hustead, U.S. Weather Bureau. 21745 
Dorothy E. Nicholson, 2816 N. Union Ave. 
Edward J. Newman. 324 W. Yakima Ave. 
Dr. C. M. Huffer, Washburn Obs. 

E. A. Halbach, 2971 S. 52 St., W. Allis 
DeLisle Garneau, Dexter 1802 





The sky as seen from latitudes 30° to 50° north, at 9 p.m. 


STARS FOR MAY 


ENTRAL in the sky of mid-northern 

observers early on May evenings is 
the region containing the the 
galaxy, 90° from the central line of the 
Milky Way, which therefore extends gen- 
‘rally around the horizon. The absence 
f multitudes of stars in the zenith is 
nade up, at least for those possessing 
good telescopes, by hundreds of galaxies, 


pe le of 


famous Coma- 
Wonders 


the 
Deep-Sky 


mostly members of 
Virgo cluster 
and In Focus). 

These galaxies are easily seen by us 
because in this direction we look out 
through the least possible amount of 
dust and gas associated with the Milky 
Way. But above the galactic plane a dis- 
tance of about 250 light-years is located 
the star cluster Coma _ Berenices, 
forming a Y-shaped patch of stars best 


(see 


open 


and 8 p.m., local time, on the 7th and 23rd of May, respectively. 


appreciated when seen with binoculars. 

This is the best time of year to study 
Ursa Major, and to discover that the Big 
part of that truly large 
bear. On the meridian to the south is 
Corvus, and above the horizon for those 
in southern Texas and Florida some stars 
of the can be seen. The 
globular cluster Omega Centauri, which 
looks like a fuzzy 4th-magnitude star, is 
above the 40° horizon, 


Dipper is only 


Southern Cross 


already 
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